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MODIFIED FACTOR Vm 
HELD OF THE INVENTION 

The present invention relates to polypeptides to be administered especially to humans and 
5 in particular for therapeutic use. The polypeptides are modified polypeptides whereby the 
modification results in a reduced propensity for the polypeptide to elicit an immune 
response upon administration to the human subject. The invention in particular relates to 
the modification of human Factor V3H (FVHQ to result in FVm proteins that Are 
substantially non-immunogenic or less immunogenic than any non-modified counterpart 
10 when used in vivo. The invention relates furthermore to T-cell epitope peptides derived 
from said non-modified protein by means of which it is possible to create modified FVIH 
variants with reduced immunogenicity. 

BACKGROUND OF THE INVENTION 

15 There are many instances whereby the efficacy of a therapeutic protein is limited by an 
unwanted immune reaction to the therapeutic protein. Several mouse monoclonal 
antibodies have shown promise as therapies in a number of human disease settings but in 
certain cases have failed due to the induction of significant degrees of a human anti- 
murine antibody (KAMA) response [Schrofl^ R. W. et al (1985) Cancer Res. 45: 879-885; 

20 Shawler, D.L. et al (1985) J. Immunol. US: 1530-1535]. For monoclonal antibodies, a 
number of techniques have been developed in attempt to reduce the HAMA response 
[WO 89/09622; BP 0239400; EP 0438310; WO 91/06667], These recombinant DNA 
approaches have general y reduced the mouse genetic information in the final antibody 
construct whilst increasii ig the human genetic information in the final construct. 

25 Notwithstanding, the res iltant "humanized" antibodies have, in several cases, still elicited 
an immune response in J atients [Isaacs J.D, (1990) Senu Immunol. 2: 449, 456; Rebello, 
P.R et al (1999) Transpl antation 68; 1417-1420], 

Antibodies are not the oj riy class of polypeptide molecule administered as a therapeutic 
30 agent against which an immune response may be mounted. Even proteins of human 

. origin and with die same amino add sequences as occur within humans can still induce an 
immune response in humans. Notable examples include the therapeutic use of 
granulocyte-macrophage colony stimulating factor [Wadhwa, M. et al (1999) Clin. 
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Cancer Res. 5: 1353-1361] and interferon alpha 2 [Russo, D, et al (1996) Bri. J, Haem. 
M: 300-305; Stein, K etal (1988) New Engl. J. Med. 318: 1409-1413] amongst others. 

A principal factor in the induction of an immune response is the presence -within the 
protein of peptides that can stimulate the activity of T-cells via presentation on MHC 
class II molecules, so-called "T-cell epitopes". Such potential T-celi epitopes are 
commonly defined as any amino acid residue sequence with the ability to bind to MHC 
Class II molecules. Such T-cell epitope? can he measured to establish MHC binding. 
Implicitly, a "T-cell epitope" means an epitope which when bound to MHC molecules can 
be recognized by a T-cell receptor (TCR), m d which can, at least in principle, cauBe the 
activation of these T-cells by engaging a TCR to promote a T-cell response. It is, 
however, usually understood that certain peptides which are found to bind to MHC Class 
n molecules may be retained in a protein sequence because such peptides are recognized 
as "self 1 within the organism into which the final protein is administered. 

It is known, that certain of these T-cell epitope peptides can be released during the 
degradation of peptides, polypeptides or proteins within cells and subsequently be 
presented by molecules of the major histocompatability complex (MHC) in order to 
trigger the activation of T-cells. For peptides presented by MHC Class II, such activation 
of T-cells can then give rise, for example, to an antibody response by direct stimulation of 
B-cells to produce such antibodies. 

MHC Class II molecules are a group of highly polymorphic proteins which play a central 
role in helper T-cell selection and activatioa The human leukocyte antigen group DR 
23 (HLA-DR) are the predominant isotype of this group of proteins and are the major focus 
of the present invention. However, isotypes HLA-DQ and HLA-DP perform similar 
functions, hence the present invention is equally applicable to these. The MHC class n 
DR molecule is made of an alpha and a beta chain which insert at their C-termini through 
the cell membrane. Each hetero-dimer possesses a ligand binding domain which binds to 
30 peptides varying between 9 and 20 amino acids in length, although the binding groove 
can accommodate a maximum of 11 amino acids. The ligand binding domain is 
comprised of amino acids 1 io 85 of the alpha chain, and amino acids I to 94 of thsbsta 
chain. DQ molecules have recently been shown to have an homologous structure and th© 
DP family proteins nra slso ©specied to bs very similar, ia humans approrfmately 70 
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different allotypes of the DR isotype are known, for DQ there are 30 different allotypes 
and for DP 47 different allotypes are known. Each individual bears two to four DR 
alleles, two DQ and two DP alleles. The structure of a number of DR molecules has been 
solved and such structures point to an open-ended peptide binding groove with a number 
5 of hydrophobic pockets which engage hydrophobic residues (pocket residues) of the 
peptide [Brown et al Nature (1993) 2£4: 33; Stern et al (1994) Nature 368: 215]. 
Polymorphism identifying the different allotypes of class II molecule contributes to a 
wide diversity pf different binding surfaces for peptides within the peptide binding grove 
and at the population level ensures maximal flexibility with regard to the ability to 
10 recognize foreign proteins and mount an immune response to pathogenic organisms. 
There is a considerable amount of polymorphism within the ligand binding domain with 
distinct "families" within different gieograpmcalpopuktions and ethnic groups. This 
polymorphism affects the binding characteristics of the peptide binding domain, thus 
different "families" of DR molecules will have specificities for peptides with different 
15 sequence properties, although there may be some overlap. This specificity determines 
recognition of Th-cell epitopes (Class II T-cell response) which are ultimately responsible 
for driving the antibody response to B-cell epitopes present on the same protein from 
which the Th-cell epitope Is derived. Thus, the immune response to a protein in an 
individual is heavily influenced by T-cell epitope recognition which is a function of the 
zo peptide binding specificity of that individual's HLA-DR allotype. Therefore, in order to 
identify T-cell epitopes within a protein or peptide in the context" of a global population, it 
is desirable to consider the binding properties of as diverse a set of HLA-DR allotypes aa 
possible, thus covering as high a percentage of the world population as possible. 

25 An immune response to a therapeutic protein proceeds via the MHC class H peptide 
presentation pathway. Here exogenous proteins are engulfed and processed for 
presentation in association with MHC class H molecules of the DR, DQ or DP type. 
MHC Class II molecules are expressed by professional antigen presenting cells (APCs), 
Buch aa macrophages and dendritic cells amongst others. Engagement of a MHC class II 
30 peptide complex by a cognate T-cell receptor on the surface of the T-cell, together with 
the cross-binding of certain other co-receptors such as the CD4 molecule, can induce an 
activated state within the T-cell. Activation leads to the release of cytokines further 
activating other lymphocytes such as B cells to produce antibodies or activating T killer 
cells as a full cellular immune response. 
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The ability of a peptide to bind a given MHC class H molecule for presentation on the 
surfece of an APC is dependent on a number of factors most notably its primary 
sequence. This will influence both its propensity for proteolytic cleavage and also its 
affinity for binding within the peptide binding cleft of the MHC class II molecule. The 
5 MHC class H / peptide complex on the APC surfece presents a binding face to a particular 
T-cell receptor (TCR) able to recognize detennxnants provided both by exposed residues 
of the peptide and the MHC class II molecule. 

0 

In the art there are procedures for identifying synthetic peptides able to bind MHC class II 
10 molecules (e.g. W098/52976 and WOOO/343 17). Such peptides may not function as T- 
cell epitopes in all situations, particularly, in vivo due to the processing pathways or other 
phenomena. T-cell epitope identification is the first step to epitope elimination. The 
identification and removal of potential T-cell epitopes from proteinB has been previously 
disclosed. In the art methods have been provided to enable the detection of T-cell epitopes 
IS usually by computational means scanning for recognized sequence motifs in 
experimentally determined T-cell epitopes or alternatively using computational 
techniques to predict MHC class H-binding peptides and in particular DR-binding 
peptides. 

W098/52976 and WOOO/343 17 teach computational threading approaches to identifying 
20 polypeptide sequences with the potential to bind a sub-set of human MHC class n DR 
allotypes. In these teachings, predicted T-cell epitopes are removed by the use of 
judicious amino acid substitution within the primary sequence of the therapeutic antibody 
or non-antibody protein of both non-human and human derivation. 



25 Other techniques exploiting soluble complexes of recombinant MHC molecules in 
combination with synthetic peptides and able to bind to T-cell clones from peripheral 
blood samples from human or experimental animal subjects have been used in the art 
[Kern, F. etal (1998) Nature Medicine 4:975-978; Kwok; W.W. et al (2001) WENDS in 
Immunol. 22:583-588]. These and other schemes including for example the use of whole 

30 FVHI proteinB or FVm derived synthetic peptides or variant molecules thereof which are 
screened for molecules with altered ability to bind or stimulate T-cells may also be 
exploited in ssi epitope identification strategy. 
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A9 depicted above and as consequence thereof; it would be desirable to identify and to 
remove or at least to reduce T-celi epitopes from a given in principal therapeutically 
valuable but originally immunogenic peptide, polypeptide or protein. 

3 One of these therapeutically valuable molecules is Fvm. The present invention provides 
for modified forms of human FVDI with one or more T cell epitopes removed. Fvm is a 
coagulation factor within the intrinsic pathway of blood coagulation. FVHI is a cofactor 
for factor Ka that, in the presenc? of calcium ions and phospholipid, converts fector X to 
the activated form Xa. The molecular genetics of FVHI are well studied not least as 

10 defects in the X-linked gene for FVm give rise to hemophillia A. The FVIH gene 

encodes two alternatively spliced transcripts giving rise to the large glycoprotein FVm 
isofbnn A and the smaller isofonn B. In the native state multiple degradation or 
processed forms derived from the isoform A precursor can be identified and particular 
functional activities have been ascribed to particular fragments. FVUE protein may be 

15 functionally defined as a factor capable of correcting the coagulation defect in plasma 
derived from patients affected by hemophilia A. 

For the treatment of hemophilia A, FVm has been produced in purified form from human 
or porcine plasma and more recently by recombinant DNA technologies. Despite the 

20 availability of therapeutic quantities of FVHI, there is a continued need for FVIH 

analogues with enhanced properties. Desired enhancements include alternative schemes 
and modalities for the expression and purification of the protein, but also and especially, 
improvements in the biological properties of the protein. There is a particular need for 
enhancement of the in vivo characteristics when administered to the human subject. In 

25 tins regard, it ib highly desired to provide FVTII with reduced or absent potential to induce 
an immune response in the human subject. Such proteins would expect to display an 
increased circulation time within the human subject and would be of particular benefit in 
chronic and recurring disease settings such as is the case hemophillia A. 

30 It is a particular objective of the present invention to provide modified FVHI proteins in 
which the immune characteristic is modified by means of reduced numbers of potential T- 
cell epitopes. 

Others have provided FVHI molecules and in particular recombinant modified FVm [US, 
35 4,757,006; US,5,633,150; US, 5,668, 108], but none of these teachings recognise the 





2003 14:43 ^PbcK |_ PRT FHflRMfl 

NR. 386 S. Hx^6 

6/31 

importance of T cell epitopes to the iminunogenic properties of the protein nor have been 
conceived to directly influence said properties in a specific and controlled way according 
to the scheme of the present invention. 

However, there is a continued need for FVIH analogues with enhanced properties. 
Desired enhancements include ahemative schemes and modalities for the expression and 
purification of the said therapeutic, but also and especially, improvements in the 
biological properties of the protein. There is a particular need for enhancement of them 
vivo characteristics when administered to the human subject. In this regard, it is highly 
desired to provide FVm with reduced or absent potential to induce an immune response , 
in the human subject. 

SUMMARY AND DESCRIPTION OF THE INVENTION 
The present invention provides for modified forms of human factor VHI, herein called 
"Fvm», in which the immune characteristic is modified by means of reduced or removed 
numbers of potential T-cell epitopes. 

The invention discloses sequences identified within the FVm primary sequence that are 
potential T-cell epitopes by virtue ofMHC class H binding potential. This disclosure 
specifically pertains the human FVTH protein being isofonn A of 2332 amino add 
residues and not including the native N-terminal signal sequence. 
The invention discloses also specific positions within the primary sequence of the 
molecule which according to the invention are to be altered by specific amino acid 
substitution, addition or deletion whilst retaining to a maximum degree the biological 
activity of the protein. In cases in which the loss of immunogenicity can be achieved only 
by a simultaneous loss of biological activity it is possible to restore said activity by 
former alterations within the amino acid sequence of the protein. 
The invention furthermore discloses methods to produce such modified molecules, and 
above all methods to identify said T-cell epitopes which require alteration in order to 
reduce or remove immunogenic sites. 

The present invention provides for modified forms of FVm proteins that arc expected to 
display enhanced properties in vivo. The present invention discloses the major regions of 
tfce FVm primary sequence thai ate immunogenic in man and provides modification to 
the said sequences to eliminate or reduce the immunogenic effectiveness of these sites. la 
one embodiment, synthetic peptides comprising the edd iinmunoeonic regions rroi 
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response to the whole molecule. In a further embodiment, the modified FVJH molecules 
of the present invention can be used in pharmaceutical compositions. 

In summary the invention relates to the following issues: 
5 • a modified molecule having the biological activity of FVIH and being substantially 
non-ixnmunogenic or less immunogenic than any non-modified molecule having the 
same biological activity when used in viVo; 

• an accordingly specified molecule, wherein saidjoss of immunogenichy is achieved by 
removing one or more T-cell epitopes derived from the originally non-modified 

10 molecule; 

• an accordingly specified molecule, wherein said loss of immune genicity is achieved by 
reduction in numbers of MHC allotypes able to bind peptides derived from said 
molecule; 

• an accordingly specified molecule, wherein one T-cell epitope is removed; 

15 • an accordingly specified molecule, wherein said originally present T-cell epitopes are 
MHC class n ligands or peptide sequences which show the ability to stimulate or bind 
T-cells via presentation on class II; 
m an accordingly specified molecule, wherein said peptide sequences are selected from 
the group of peptides a-k below wherein; 



20 


a) 


- ILL FAVFDEGKSWHS, 




b) 


= SYKSQYLNNGPQRIG; 




c) 


= GPQBIGRKYKKVRFM, 




d) 


= YKWTVTVEDGPTKSD, 




e) 


= ASNIMHS INGYVFDS, 


25 




- VAYWYILS IGAQTDF, 




g) 


= MSSS PHVLBNBAQSG, 




a) 


= CNIQMEDPTFKENYR, 




0 


= STLFLVYSNKCQTPL, 




j) 


= XSQFI IMYSLDGKKW, 



30 k) - IARYIRLHPTHYSIRSTLRM; 

• an accordingly specified molecule, wherein said peptide sequences are selected from 
the group of peptides as depicted in TABLE 1 ; 
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• an accordingly specified molecule, wherein said peptide sequences are selected from 
the group of peptides as depicted in TABLE 2; 

• an accordingly specified molecule, wherein 1 - 9 amino acid residues, preferably one 
amino acid residue in any of the originally present T-cell epitopes are altered; 

5 - w accordingly spedfied molecule 

substitution, addition or deletion of originally present amino acid(s) residue(s) by other 
amino acid residue(s) at specific posnion(s); 

• an accordingly specified molecule, wherein, if necessary, additionally further alteration 
usually by substitution, addition or deletion of specific amino acid(s) is conducted to 

10 restore biological activity of said molecule; 

• a peptide molecule of above sharing greater than 90% amino acid identity with any of 
the peptide sequences a-k above; 

• a peptide molecule of above sharing greater than 80% amino acid identity with any of 
the peptide sequences a-k above; 

15 • a peptide molecule of above sharing greater than 90% amino acid identity with any of . 
the peptide sequences of TABLE 1 or Table 2; 

• a peptide molecule of above sharing greater than 80% amino acid identity with any of 
the peptide sequences of TABLE 1 or TABLE 2; • 

• peptide sequences as above able to bind MHC class H; 
20 • an accordingly specified FVm molecule, wherein one or more of the amino acid 

substitutions is conducted at a position corresponding to any of the amino acids 
specified within any of peptides a-k above; 

• an accordingly specified FVm molecule, wherein one or more of the amino acid 
substitutions is conducted at a position corresponding to any of the amino acids 

25 specified within TABLE 1 or TABLE 2; 

• a pharmaceutical composition comprising any of the peptides or modified peptides of 
above having the activity of binding to MHC class H 

• a DNA sequence or molecule which codes for any of said specified modified 
molecules as defined above and below; 

30 • a pharmaceutical composition comprising a modified molecule having the biological 
activity of FVTH 

0 a Pharmaceutical composition as defined above and / or in the claims, optionally 
together with a pharmaceuticdly acceptable carrier, diluent or escipieat; 
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• a method for manufacturing a modified molecule having the biological activity of 
FVm as defined in any of the claims of the above-cited claims comprising the 
following steps: (i) determining the amino acid sequence of the polypeptide or part 
thereof (ii) identifying one or more potential T-cell epitopes within the amino add 

5 sequence of the protein by any method including determination of the binding of the 
peptides to MHC molecules using m vitro or in silico techniques or biological assays; 
(iii) designing new sequence variants with one or more amino acids within the 
identifted>potential T-cell epitopes modified in such a way to substantially reduce or 
eliminate the activity of the T-cell epitope as determined by the binding of the peptides 

ID to MHC molecules using in vitro or in silico techniques or biological assays; (iv) 

constructing such sequence variants by recombinant PN A techniques and testing said 
variants in order to identify one or more variants with desirable properties; and (v) 
optionally repeating steps (ii) - (iv); 

• an accordingly specified method, wherein step (Hi) is carried out by substitution, 

15 addition or deletion of 1 - 9 amino acid residues in any of the originally present T-cell 
epitopes; 

■ an accordingly specified method, wherein the alteration is made with reference to an 
homologous protein sequence and / or in silico modeling techniques; 

• an accordingly specified method, wherein step (ii) of above is carried out by the 
20 following steps; (a) selecting a region of the peptide having a known amino acid 

residue sequence; (b) sequentially sampling overlapping amino acid residue segments 
of predetermined uniform size and constituted by at least three amino acid residues 
from the selected region; (c) calculating MHC Class n molecule binding score for each 
said sampled segment by summing assigned values for each hydrophobic amino acid 

25 residue side chain present in said sampled amino acid residue segment; and (d) 
identifying at least one of said segments suitable for modification, based on the 
calculated MHC Class H molecule binding score for that segment, to change overall 
MHC Class H binding score for the peptide without substantially reducing therapeutic 
utility of the peptide; step (c) is preferably carried out by using a Bfihtn scoring 

30 function modified to include 12-6 van der Waal's ligand-protein energy repulsive term 
and ligand conformational energy term by (1) providing a first data base of MHC Class 
II molecule models; (2) providing a second data base of allowed peptide backbones for 
said MHC Class II molecule models; (3) selecting a model from said first data base; 
(4) selecting an allowed peptide backbone from said second data base; (5) identifying 
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amino acid residue side chains present in each sampled segment; (6) detennining the 
binding affinity value for all aide chains present in each sampled segment; and 
repeating steps (1) through (5) for each said model and each said backbone; 

• a 13mer T-cell epitope peptide having a potential MHC class H binding activity and 
5 created from non-modified FVHI, selected from the group as depicted in TABLE 2 and 

its use for the manufacture ofFVm having substantially no or less immunogenicity 
than any non-modified molecule with the same biological activity when used in vivo; 
a peptide sequence consisting of at least 9 consecutive amino acid residues of a 13mer 
T-cell epitope peptide as specified above and its use for the manufacture of FVDI 
10 having substantially no or less immunogenicity than any non-modified molecule and 
having the biological activity of a human factor Vm when used m vivo; 

• a 13mer T-cell epitope peptide having a potential MHC class H binding activity and 
created from non-modified FVHI, selected from any of the group of sequences in 
TABLE 1 or TABLE 2 and its use for the manufacture of Fvm having substantially 
no or less immunogenicity than any non-modified molecule and having the biological 
activity of a human factor VHt when used in vivo; 

• a peptide sequence consisting of at least 9 consecutive amino acid residues of a 13mer 
T-cell epitope peptide as derived from any of the sequences in TABLE 1 or TABLE 2 
and its use for the manufacture ofFVm having substantially no or less 
immunogenicity than any non-modified molecule and having the biological activity of 
a human factor VUt when used in vivo. 



15 



20 



The term "T-cell epitope" means according to the understanding of this invention an 
amino acid sequence which is able to bind MHC class n, able to stimulate T-cells and / or 
25 also to bind (without necessarily measurably activating) T-cells in complex with MHC 
class EE. 

The term "peptide" as used herein and in the appended claims, is a compound that 
includes two or more amino acids. The amino acids are linked together by a peptide bond 
(defined herein below). There are 20 different naturally occurring amino acids involved 
30 in the biological production of peptides, and any number of them may be linked in any 
order to form a peptide chain or ring. The naturally occurring amino acids employed in 
the biological production of peptides oil have the ^configuration. Synthetic peptides can 
be prepared employing conventional synthetic methods, utilising L-asnino acids, D-amiao 
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peptides contain only a few amino acid units. Short peptides, e.g., having less than ten 
amino acid units, are sometimes referred to as "oligopeptides". Other peptides contain a 
large number of amino add residues, e.g. up to 100 or more, and are referred to as 
"polypeptides". By convention, a "polypeptide 11 may be considered as any peptide chain 

5 containing three or more amino acids, whereas a "oligopeptide" is usually considered as a 
particular type of "short 1 ' polypeptide. Thus, as used herein, it is understood that any 
reference to a "polypeptide" also includes an oligopeptide. Further, any reference to a 
"peptide" includes polypeptides, oligopeptides, and proteins. Each different arrangement 
of amino acids forms different polypeptides or proteins. The number of polypeptides-and 
10 hence the number of different proteins-4hat can be formed is practically unlimited, 

"Alpha carbon (Co)" is the carbon atom of the caibon-hydrogen (CJ?) component that is 
in the peptide chain. A "side chain" is a pendant group to Ca that can comprise a simple 
or complex group or moiety, having physical dimensions that can vary significantly 
compared to the dimensions of the peptide. 

15 The invention may be applied to any FVm species of molecule with substantially the 

same primary amino acid sequences as those disclosed herein and would include therefore 
FVDI molecules derived by genetic engineering means or other processes and may 
contain more or leas than 2332 amino acid residues. 

FVm proteins such as identified from other mammalian sources have in common many 
20 of the peptide sequences of the present disclosure and have in common many peptide 
sequences with substantially the same sequence as those of the disclosed listing. Such 
protein sequences equally therefore fall under the scope of the present invention. 

The invention is conceived to overcome the practical reality that soluble proteins 
25 introduced into autologous organisms can trigger an immune response resulting in 

development of host antibodies that bind to the soluble protein. A prominent example of 
this phenomenon amongst others, is the clinical use of interferon alpha 2 (JNFa2). A 
significant proportion of human patients treated with INFa2 make antibodies despite the 
feet that this protein is produced endogenously [Russo, D. et al (1996) ibid; Stein, R. et al 
3D (1988) ibid\, For many patients with hemophillia A antibody responses to the existing 
therapeutic preparations of FVDI is a significant problem in the mangement of their 
disease. In the absence of endogenous FVfll in their circulation, the therapeutic is 
recognised as a foriegn protein immunologically and stimulates a dose limiting immune 
response. The present invention seeks to address this by providing FVDU proteins with 
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altered propensity to elicit an immune response on administration to the human host. 
According to the methods described herein, the inventors have discovered the regions of 
the FVEI molecule comprising the critical T-ceU epitopes driving me immune responses 
to this protein. 

5 

The general method of the present invention leading to the modified FVHI comprises the 
following Bteps: 

(a) determining the amino acid sequence of the polypeptide or part thereof 

(b) identifying one or more potential T-cell epitopes within the amino'acid sequence of 
10 the protein by any method including determination of the binding of the peptides to MHC 

molecules using in vitro or in silico techniques or biological assays; 

(c) designing new sequence variants with one or more amino acids within the identified 
potential T-cell epitopes modified-in such a way to substantially reduce or eliminate the 
activity of the T-cell epitope as determined by the binding of the peptides to MHC 

13 molecules using in vitro or in silico techniques or biological assays. Such sequence 
variants are created in such a way to avoid creation of new potential T-cell epitopes by 
the sequence variations unless such new potential T-ceu epitopes are, in turn, modified in 
such a way to substantially reduce or eliminate the activity of the T-cell epitope; and 

(d) constructing such sequence variants by recombinant DNA techniques and testing said 
variants in order to identify one or more variants with desirable properties according to 
well known recombinant techniques. 



20 



The identification of potential T-cell epitopes according to step (b) can be carried out 
according to methods describes previously in the prior art. Suitable methods are 
25 disclosedinWO 9S/59244; WO 98/52976; WO 00/34317 and may preferably be used to 
identify binding propensity of FVTII-derived peptides to an MHC class H molecule. 

In practice a number of variant Fvm proteins will be produced and tested for the desired 
immune and functional characteristic. The variant proteins will most preferably be 
30 produced by recombinant DNA techniques although other procedures including chemical 
synthesis ofFvTH fragments may be contemplated. 

The results of an analysis according to step (b) 0 fihe above scheme and pertaining to the 
human FVuT protein ssquenss k. praewted m Table 2. Table 2 frrr^A™ 2. lis* of peptide 
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sequences in human Factor Vffl with potential human MHC class n binding activty 
Peptides are 13-mers, amino acids are identified using single letter code 



TABLE 2: 



10 



15 



20 



25 



30 



35 



40 



TRRYYLGfcVELSW, 

GAVELSWPYMQ3P, 

PYMQSPLGELPVD, 

ARFPPKVFKSFPF, 

FPFOTSWYKKTL, 

KTLFVEFTDHLFN, 

E FTDHLFNIAKP R, 

PPWMGLLGPTIQAr 

LLGPTIQAEVYDT, 

VYDTVVlTLKNMAr 

ITLKNMASHFVSL, 

HFVSLHAVGVSYW, 

VGVSYWKA5EGAE , 

AEYDDQTSQREKE, 

GSHTYVtfgfVLKEN, 

WQVLKENGFMA5P, 

PFLCLTY5YLSHV, 

SYLSHVPLVKDIiN r 

KDLNSGLI GALLV, ' 

GIiI GAXLVCREGS , 

LLVCREG3 LAKEK r 

HKP1 LLFAVFPEG r 

LLFAVFPEGKS WH r 

NSIMQPRDAASAR, 

P KMHTWGYVNRS r 

RSLPGLIGCHRKS, 

SVYWHVIcaiGTTP , 

IGMOTTPEVHSXF, 

3 1 FLEGHT FLVRN f 

TFLVRNKRQASLE r 

QASLBXSPlTFIiTr 

SPITFLTAQTLLM/ 

TLLMDLGQEXLFC, 

GQFLLFCHISSHQr 
CHISSHQHPGMEA, 
AYVKVPSCFEEPQ, 
Z*HMKNNEEABDYD r 



RRYYLGAVELS1QD, 

VEL9WDYMQS DLG, 

SPLGELPVPARFP, 

PRVFK3 FPFNTSV, 

T5WYKKTLFVEF, 

TLFVEFTPHLFNI , 

PHLFNIAKPRPFW. 

PWMGLLGPTXQAE, 

PTIBAEVTOTWI r 

PTWITLNNMA5H, 

TLKNMASH FVSLH, 

PVSLHAVGVSYWK, 

VSYWKA3EGAEYP, 

QREKEDDXVFFGG, 

HTrVWQVI,KEKGP f 

QVLKBN GPMAS DP , 

LCLTYSYIiSHVDti, 

SHVDLVKDLNS GL , 

PLNSGLIGALLVC, 

IGALLVCREGSLA, 

G5IAKEKTQTLHK, 

KFILLEAVFDEGK, 

FAVFPEGKSWHS E , 

SLMSDRPAA3ARA r 

HTWGYVNRSLPG, 

PGLIGCHRKSVYW, 

VYWHVX GMGTTP E f 

GTTPEVH3 J FLEG, 

I FLEGHT FLVRNH, 

FLVFNHRQASLEI r 

ASLEI3PITFLTA, 

ITFI/TAQTLLMPL , 

LLMDLGQFLLPCH, 

Q FLLFCHI S 5 HQH , 

S 5HQHP GMEAYVK, 

VKVDSCFEEPQLR, 

NEEAED YPPDLTD r 



RYYLGAVELS WP Y ? 

L3WDYMQ5DLGEL, 

GELPVDAPJFPPKV, 

PK3FPFNTSWYK, 

SWYKKTLFVEFT , 

LFVEFTDHLFNIA, 

HLFNIAKPRPPWM, 

MGLLGPTI QAEVY, 

AEVYDTWXTIiKN , 

TWITLKNMASHP , 

KNMASHPVSLHAV, 

VS LHAVW3 YWKAr ' 

SYWKASEGAEYDD, 

DKVTFGG?HTYVW, 

TYVWQftfLKENGPM, 

KENGFMASPPLCL, 

LTYSYLSHVDLVK, 

VDLVKDLNSGLIG, 

LN3 GLI GALLVCR, 

GALLVCREGSLAK, 

QTLHKFI ll favf , 

FI LLFAVFPEGKS r 

AVFPEGK5WHSET, 

MQPRPAASARAWP , 

NGYWR3LFGLIG, 

GLIGCHRKSVYWH, 

WHVIGMGTTPEVH r 

PEVHSIFIiEGHTF r 

GHTFLVRNHRQAS , 

VRNHRQA3LEI 5F , 

LEI 3 PITFLTAQT $ 

TFLTAQT LLMPLG , 

MPLGGFLLFCHIS, 

FLLFCHI S SHQHD , 

PGMEAYVKVPSCP r 

PSCPEEPQLRMKN, 

EPYPPPLTPSEMP, 



YYLGAVELSWPYW, 

WPYKQSDLGELFV r 

LFVPARFPFKVPK,. 

K5FPFNT3WYKK, 

WYKKTLFVEFTP, 

VEFT0HLFNIAKP, 

FNIAK PRPF WMGL , 

GLLGPTIQAEVYP r 

EVYPTWITLKNH, 

WtTLKNMASHPV, 

SHFVSLHAVGVSY, 

HAVGVSYWKASEG, 

EGAEYDDQTSQRE , 

KVFPGGSHTYVWQ, 

YWQVLKENGFMA r 

GPMASDPLCLTYS, 

YSYL3HVDLVKPL, 

DLVKPLNSGLI GA f 

3 GL I GALLVCREG , 

ALLVCREG S LAKE , 

TLHKFILLFAVFD, 

XLLFAVFPEGK3W, 

K5WH3ETKNSIMQ, 

RAJ*PKMHTVNGYV, 

GYVNR3LPGLIGC r 

K3VYWKVIGMGTT , 

KVIGMGTTFEVHS, 

HSIFLEGHTFLVR, 

HTFLVRNHRQASLr 

RQASLEISPXTFL, 

I S PIT FLTAQTLL P 

QTLLMDLGQFLLF , 

DLGQFLLFCHISS, 

LLFCHIS5HQHPG r 

EAYVKVDS CPEEP r 

PQLPMKNKEEAEP r 

DDDLTPSEMDWR, 
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DDIiTPSEMDWRF, 
WRFDDDNSP3FI , 
SFIQIRSVAKXHP, 
TWVHYIAJVEEEDW, 
WDYAPLVIAPPDR, 
VLAPPPRSYKSOY, 
QYLNNGFQRI GRK r 
KKVRFMAYT DETF, 
FMAYTDETFKTRE, 
FKTREAIQHESGI , 
S GILGFLLYGEVG, 
LI.YGEVGPTLLII, 
IiLIIFKNQASRPY, 
RFXKIYFBGITPV, 
HGITPVRPLYSRR, 
RRLPKGVKKLKDF f 
KDFPILPGEXFKY, 
EIFKYKWTVTVBD, 
VTVgPGPTKSDPR, 
TRY YS 3 FVNMERP , 
VNMERDLAS GLI G, 
lASGLIGPLLICY, 
FLLXCYKESVPQR, 
KESVPQRGNGIM3, 
RNVXLFSVFPENR, 
LFSVFDENR3WYL, 
SOTYLTENIQRF&P, 
RFLFN PAGVQLED , 
QLEPPEFQASNIM, 
HSINGYVFDSLQL, 
YVFDSLQL3VCLH, 
LS VCLHEVA^WYI , 
AYWYILSXGAQTD, 
IIiSIGAQTPFLSV, 
DFL5VFFS GYTFK, 
FS GYTFKHKKVYE , 
KMVYBDTLTLFPF, 
TLFPFSGETVFMS, 
TVEKSMENPGLWI , 
GLWILGCHNSDFR, 
CHWSDFP^RGIwII^^ 
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5BMDWRFDDDNS , MDWRFDPPNSPS, 

VRFDDPNSPSFIQ, DNSPSFIfiXRSVA, 

IQXRSVAKKHPKT , RSVAKKHPKTWVH, 

VHYIAAEEEDWDY, HYIAAEEEPWDYA, 

APLVLAPPDRSYK, P1VIAPPDRS YK5 , 

RSYKSQYIiNNGPQ, YKS QYLNNGFQRI 9 

NGPQRIGRKYKKV , QRI GRKYKKVRFW r 

KVRFMAYTDETFK, VRFM&YTDETFKT, 

MAYTDETFKTREA, YTDETFKTREAIQ, 

TREAXQHE3GILG, EAI QHES GX LGPL , 

GI LGPLIiYGEVGP , GPLLYGEVGPTLL , 

GEVGDTLL 1 1 FKN r DTLLIIFKNQASR, 

IjI I FKNQA3 RPYN , IIFKNQASRPYNI , 

YNI YPHGITPVRP 9 NI YPHGITPVRP L f 

T0VRPLYSRKLPK, RFLYSRRX.PKGVK, 

KGVKHLKDFFILP , KHLKPFPIfcPGEI r 

FPILPGEIFKYKW, PILPGEI FKYKWT f 

FKYKWTVTVEPGP , YKWTVTVEDGPTK, 

GFTKSPFRCLTRY, SPPRCLTRYYSSF, 

RYYS3FVNMERDL, 3SFVNMERPLASG, 

NMERDLASGLI GP , RDLAS GLIGPLLI „ 

5 GIiIGPLLI CYKE , GLI GPLLIC YKES , 

LLICYKESVDQRG, X C YKES VPQRGNQ f 

E5VDQRGNQIMSD, NQIMSPKFNVILF, 

NVX LPS VFDENRS , VTLFSVEDENRSW r 

F3VFDENRS WYLT , SVFPENRS W YLTE , 

WYLTENXQRFLPN, ENIQRFLPNPAGV, 

AGVQLEDPEFBAS , GVSLSDPEFQASN , 

FEFQASNIMHSXN, SNIMHSIHGYVFP, 

XNGYVFPSLQLSV, NGYVFD3LQLSVC, 

VFPSLQLSVCLHE, DSLQLSVCIiHEVA, 

VCLHEVAYWYXLS , HEVAYWYILSI GA r 

YWYIL3IGAQTPF, WYILSIGAQTPFL, 

LSIGAQTPFLSVF, XGAQTDFLSVFF5 , 

LSVFFS GYTFKHK, SVFFS GYTFKHKM, 

3GYTFKHKMVYED r YTFKHKMVYEPTL, 

MVYEDTXiTIiFPFS r DTLTLFPFSGETV, 

FPFS GETVFMSME r S GETVFMSMEWPG f 

VFMSMENPGLWXL, MSMENPGLWILGC, 

LWILGCHN3DFRN, FJXLGCHNSPFRNR, 

SDFRXWGOT^LLIC, RGtfXL^LLKVBSCP, 



DWRFDPPNSPSF, 

P5FIQXR5VAKKH, 

KTWVHYIAAEEED, 

EDWPYAPLVIAPD, 

LVLAPDDRS YKSQ , 

SQYIiNNGFQFIGR, 

RKYKKVRFMAYTD , 

RFMAYTDETFKTR, 

ET FKTREAI QHES , 

QHE S GXLGPXiL YG , 

PLLYGEVGPTLLI r 

TLLI X FKNQASRP , 

SRPYNIYPHGITD, 

PHGITDVRPLYSR, 

PZjYSRRLPKGVKH r 

LKDFPXI»PGEIFKr 

GEI FK YKSTT VTVE r 

WTVTVEPGPTKSD , 

RCLTRYY3 5 FVNM r 

3 FVNHERPLA5 GL , 

DLASGLIGPLIiIC r 

GPLLICYKESVPQ r 

CYKESVPQRGNQl f 

QIMSDKRNVXLFS f 

ILFSVFDENR5WY, 

RSWYLTENIQRFL, 

QRFIiPNPAGVQLE , . 

VQIiEDPEFQASNl/ 

NIMHSXNGYVFPS r 

GYVFPSL2LSVCL r 

LCLSVCI^HEVAYW, 

VAYWYI LSI GAQT y 

YXIi3XGAQTPFLS p 

TDFLSVFFSGYTF, 

VFFSGYTFKHKMV, 

HKMVYEDTLTIiFP r 

MLFPFSGETVm, 

ETVFMSMENFGLW, 

PGLWILGCHNSDF, 

GCHNSDFRWRE^P^ 
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EP3VEPI5AYU,S, 

ISAYLLSKNNAIE, 

SKNNAIEPRSFSft, 

TT I F END! EKT D F , 

FWFAHRTPMPKIB, 

NV3SSPLLMI.I.RQ, 

LMLLRQS FT PHGIi r 

L3L5 PLQEAKYET p 

PSPGAIPSNNSL5, 

3EMTHFRPQLHHS r 

GPMVFTPESGIiQI., 

LQIjRLNEKLGTTA, 

KLGTTAAT EIiKKL , 

KKLDFKV5ST3NN, 

TSNNLISTIPSBNr 

SDNIiAAGTDNTSS , 

SSLGPPSMFVHYD, 

VHYDS QLDTTIiFG , . 

TLFGKKS 5 PLTES , 

3EENNP3KLLESG, 

SGIJ4N5QESSWGK, 

5WGKCTVSSTESGR, 

FKGKRAHGFALLT r 

ALMKPNALFKVSr 

FKVSISLLKTNKT, 

ISLIiKTNKTSNNS, 

tfRKTHIPGFSLIiI, 

P3LLIENSPSWQ, 

P5 WQNTLESPTE , 

PTEFKKVTELIHD f 

VTPI>lHPRMIiMPK r 

HPRMLMDKNATAL r 

D3KNATALRX.NHMS f 

NHMSKKTTSSKNMr 

KNMEMVQQKKEGP , 

GPIFPPAQNFPMS, 

MSFFKMLFLPESA, 

KMLFLPESARWIQ , 

ARWI QKTHGKNS L f 

PKQLV5LGPEKSV, 

V3LGPEKSVEGQN f 

SVEGQNFIi SEKNK, 
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PSYEPISAYLLSK, EDI SAYLLSKNNA, 
SAYUi3KNKAIEP r AYLLSKNNAXEPR, 
NAlEPRSFSQtfSR, RSFSQNSRHPSTR, 
KDIEKTDPWFAHR r TPPtff FAHRT PMP K, 
TFMPKIQNV5SSP, PKIQNVSSSPLLM, 
SPLIMLIiKQSPTP, PLIiMLLRQSPTPH, 
MLLRBSPTPHGLS, HGLSL5PIiQEAKY r 
3PLQEAKYETFSP r AKYETFSPDPSPG, 
SPGAIDSNNSLSE, GAIDSNNSL3EMT, 
THFRPQLHHSGEM, PQLHHS GPMVFTF , 
PMVFTFESGI>gLR, MVFTPESGLQLRIi, 
IiRLNEKLGTTAAT , RLNEKLGTTAATE , 
TAATELKKLDFKV, TELKKLPFKV3ST, 
KLPFKNfS ST3NNL , LPFKVS ST5NNLI , 
NNLISTIFSPNIA, NLISTIPSPNLAA, 
PNIAAGTPNTB3L, IAAGTPNTSSLGP, 
PBMPVHXDSQIiPT r MPVHtfPSQLDTTIy 
HYPSQLDTTLFGK, S QLDTTLFGKKS S , 
5PLTESGGPL3LS , GPLSLSEENNDSK, 
NPSKLLESGLMNS, SKUjESGLMNSQE, 
GIiMNSQESSWGKN, LMNSQES3WGKNV, 
KNVSSTESGRLFK, GRLFKGKRAHGPA, 
AHGPAliLT KPNAXi , HGFALLTKPNAI.Fr 
PNALFKV3ISLLK, NALFKVSISLLKT, 
KV3ISLLKTNKT3, V3ISLLKTNKTSN, 
3LLKTNKT3NNSA f LLKTNKT 3NNSAT r 
THIPGP5LLIEN5, PGpSLLIENSPSV, 
SLLIEN S PS VWQN , LLIENSPSVWQNI, 
SVWQNILE3PTEF, QNILESPTEFKKV, 
*TEFKKVTPLIHPR, FKKVTFLIHPFML, 
T P LI HPBMLMP KN r PLIHPRMLMPKNA, 
DRMIMDKNATALR, FMLMDKNATALRL r 
NATALRIiNHMSNK, TALRLNHMSNKTT, 
KNATALRLNHMSN , ALRLNHM5NKTTS r 
MEMVQQKKEG P IP, EHVQQKKEGPIPP , 
PPAONPEMSFFKM, NPPMS FFKMLFLP , 
9 FFKMLFLFE 3 AR , FFKMLFLPESARW, 
MLFLPESARRIQR r LFLPESARWXQRT , 
RWI QRTH GKNSIiN , I QRTHGKN SLN 3 G , 
KQLVSLGPEKSVE, QLVSLGPEKSVEG, 
tGPEKSVEGQNFLr GPEKSVEGQNFL5 , 
GQNFLSEKNKVW, gNFLSEKNKWVG, 



NR.38G 



PISAYLLSKNNAX, 

YLLSKNKAIEPRS, 

KQFtfATTIPENDI, 

PPWFAHRTPMPKI, 

QNV3 3 SDLLMIxLR , 

LLMLLRQ5 PTPHG, 

GLSLSDLQEAKYE, 

ETFSPDF3PGAID, 

N3LSEMTHFRPQL, 

H3GDMVFTPESGL r 

5GLQLRLNEKLGT, 

EKLGTTAATELKK r 

ELKKLDFKVS3T3/- 

FKV3STSNNLIST, 

STIP3DNXAAGTP, 

DNTSSLGPPSMPV, 

PVHYPSQLDTTLF, 

TTLFGIQCSSPl,TEr 

L3L5EENNDS KLL r 

KLLESGLMNSQES f 

S S WGKNVS 5 TE 3 G r 

RLFKGKRAHGPAXi, 

P ALLTKDNAL FKV r 

ALFKVSISBLKTN, 

31 SLLKTNKT SNN f 

KTSNNS ATNRKTH f 

GPSIiUCEKSPSW f 

lENSPSVWQNIIiEr 

NILESPTEFKKVT^ 

KKVTPLXHPRMLMr 

IHPRMLMDKNATAr 

MLMDKNATALRXiN , 

LRLNHMSMKTT 33, 

SKNMEMVOQKKEG, 

EGPIPPPAQNPDM/ 

PPMSFFTOHiFLPEr 

FKMLFLPE3AKWJ r 

SARWI QRTHGKN 3 r 

NSIjNSGQGPSPKQr 

LVBLGPEK3VEGQ # 

KSVEGQNFLSEKN r 

NFLSEKNKVWGK, 
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NKVWGKGEFTKD t KVWGKGEFTKDV r VWGKGEFTKPVG, KGE FT KPVGLKEMv 
GEFTKDVGLKEMV r KPVGLKEMVFP5S , VGLKEMVFP S 3 EN , GLKEMVFP S SRNL , ' 
LKEMVFP S 5 RNLF , KEMVFPSSFNIiFL, EMVFP S SRNLFLT , MVFPSSRNI,FI*TN r 
3 SRNLFLTNLDNL f SRNLFLTNLPNLH, RNLFIiTNLPOTjHE, NLFLTNLDNIiHEW r 
5 LPI/TNIjDNIiHENM , LTNLDNLHENNTH r TNLPNIiHENNTHN , NLDNIiHENNTHNQ 9 

LDNLHENNTHNQE, DNLHENNTHNBEK, EKKI QEEI EKKET , KKXQEEI EKKET L , 
QEEIEKKETLIQBr EEX EKKETLIQEN , I EKKET LI QENW, KKETLIQENVVLP , 
ETIiIQENWLEQI r T&IQENWIiFQIH, IQENWLPQIHTV, ENWLFQIHTVTG, 
NWIiPQlHTVTGT f WLPQIHTVTGTK, LPQIHTVTGTKNF r FQIHTVTGTKNFM, 
10 • IHTVT GTKNFMKN , HTVTGTKNFMKNL, KNfMKNLFLLSTR, NFWKNIjFIjLSTR&, 
FMKNLFLLSTRQN, MKNLFLLSTRQNV , KNLFItliSTRQNVE r N LFLLS TRQNVEG , 
LFLLSTRQNVEGS , FLLSTRQHVEG3Y, RQNVEGS YDGAYA, QNVEGSYDGAYAP , 
EGBYDGAYAPVLQ, GS Y PGAYAPVLQP # PGAYAPVLQPFR5 , GAYAPVLQPFRSL, 
YAPVIiQDFRSIiND r APVLQDFRSLND3, PVLQDFRS LND ST r IiQPFRSLNDSTNR, 
15 QDFR5LNDSTNRT, PFRSI<NDSTNRTK r FRSLN DSTNRTKK f RSLNP3TNRTKKH, 

AHFSKKGEEENIjE r EENLEGLGNQTKQ, ENLEGLGNQTKQI f IiEGLGNQTKQI VE t 
EGLGNQTKQIVEK, LGNQTKQIVEKYA, KQIVEKYACTTRI ' QIVEKYACTTRI 3 , 
EKYACTTRI 3 PNT , TTRXSPNTSQQHF, T Rl 3 PNTS FVV NT3QQNFVTQR5K, 
TSQQN BVTQRSKR f QQNEVTQRSKRAL, QNFVTQRSKFALK, NFVTQR5KRALKQ, 
20 QRSKRALKQFRIiF, RALKQFRLPjLEET r KQFRLPLEETELE , QFRLFLEETEIiEK, 

FRIiFUSETELEKR, LPIiEETELEKRII, PLEETEIiEKRIlV, LEETELEKRX 1 VP r 
TELEKRIXVDPTS , EKRIIVDDTSTQ*, KRIIVPDTSTQWS, RIXVPDTSTgWSK, 
1IVDDTSTQWSKN, VPPTSTQW3KNMK r TQW5KNMKHI/TP3, SKNMKHIiTFSTLT r 
KNMKBLTP3TI/TQ, KHLTP STLTQI P Y , PSTLTQIDYNEKE, STLTQIPYNEKEK, 
25 LTQI P YNEKEKGA, TQIDYNEKEKGAI, QI DYNEKEKGAIT r XPYNEKEKGAITQ, 

EKEKGAITQSPLS, GAXTQSPLSDCLT, SPLSDCI/TRSHSX, SPCLTRSHSXPQAr 
DCLTRSHSIFQAN, SHSXPQANRSPLP, HSIPQANRSPLPI r R3P!LFIAKVSSFP, 
SPLFIAKVSSFP5, PLPIAKVSSFPSI, LPIAKVSSFPSIR, IAKVS3FFSIRPI, 
AKVSSFPSIRPlYr VSSFPSIRPItfLT, SSFPSIREIYMR, FP3IRPIYLTRVL, 
30 PSIRPIYLTFVIiF, S I RP I YLTRVLFQ f RFIYIiTRVLFQDN, FIYXiTFVLFQDNS r 

XYLTRVLFQPN3S, LTRVLFQPNS SHL , TRVLFQPNSSHLP, RVLFQDNSSHIiPA, 
VLFQDNS 3HLPAA f QBNSSHI.PAAS YR, NS 3HLPAASYRKK, 3 SHLPAAS YRKKD w 
SHLPAAS YRKKD3 , AASYRKKDSGVQE, ASYRKKPSGVQES, KKPSGVQE53HFL, 
KDSCSV^ESSHFLQr DS GVQE3 3HFLQG r 3GVQESSHFLQGA, VQESSHFLQGAKK, 
35 SHBXQGAKKNNLS r H FLQGAKKNNLS L , NNLSLAltTLEMT r NLSLAIIiTLEMTG, 

LSLAILTLEMTGP r IAlLTLEMTGPQR r AILTLEMTGPQRE, LTLEMTGDQREVG, 
TIiEMTGDQREVGS r LEMTGPQREVGSIi f TGPQREVGSLGTS, QREVGSLGT5ATN , 
RSVG3LGTSATKS, VG S LGTSATN 3VT , GSLGTSATN3VTY, KNNLSlAILTIiEM, 
N8VTYKKVENTVX f SVTYKKVENTVLF t VTYKKVEHTVXiPK r KKVENTVLPKPPL f 
40 NTVl.PKPDIiPKTS, PPBPKTSGXCVBLIi^ SGKVELLPKVHIY, GKVEIiLPKVHIYQr 

^r.T.^ ^TVOrrP, SLLPI^XYQKDL, IPI^IilYQlCPLFP^ PKVKI YQKPI.FST , 
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FGHLDXiVEG3IiIiQ , 
VE G3 LXjQGT EGAI r 
GAI KWNEANRPGK, 
GKVPFLKVATESS, 
FLRVATESSAKTP, 
KLIiDPLAWPNHYG, 
PIAWDNHYGTQIPr 
GTQIPKEEWKSQB r 
K5QEKSPEKTAFK, 
KS PEOTAFKKKDT r 
AFKKKDTILSLNAf 
L3LNACESNHAIA r 
AAINEGQNKFEIE , 
QNKPEIEVTWAKQ , 
EVTWAKQGRT ERIi . 
NPFVIiKBHQBEIT , 
KflHQREXTRTTIiQ , 
EEIDYDDTI S VEM, 
TI3VEMKKEPFDI r 
EPFDlYDfcPENQS, 

YDEDEKfiSPFSF2f 
BHYFIAAVERLWD , . 
AAVERLWDYGM3 3 , 
WPYGMS 3 S PHVliR , 
PHVIiRNRAQS GS V , 
G5VFQFKKWFQE , 
KKWFQEFTDGSF, 
QEFTDGSFTQPliY, 
GELNEHLGLLGP Y r 
LGLLGPYIFAEVE , 
PYIRAEVEDNIMVr 
EPNIMVTFRNQAS r 
MVTFKNQASRPY5 r 
RPYSFY3SLISYE, 
S SIiI 3 YEEDQRQG , 
KNFVKFNETKTYF, 
YFWKVQHHMAFTK, 
PEFDCKAWAYF9D, 



40 



SPVDIiEKBVHS GL, 
KPVHSGLXGPIiLV, 
GLIGPLLVCHTNT, 
IiLVCHTNTliN PAH , 
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r LPLVEGSLLQGTE , DLVEGSIiLQGTEG, 
r G5LLQGTEGAIKW, SU»8GTEGAI KWN , 
IKWNEANRPGKVP, RPGKVPFLBVATEr 
VPFLRVATES 3AK, PFLRVATESSAKTr 
VATESSAKTFSKL, SKIiLPPLAWPNHY, 
LPPIAWPNHYGTQ, DFLAWPNHYGTQI , 
PNHYGTQI PKEEW , NHYGTQI PKEEWKr 
KEEWK3QEKS PEK, EEWKSQEKSPEKT , 
KTAFKKKDTIIiSL r QEKSPEKTAFKKKr 
KTAFKKKDTl l»S L , TJAFKKKPTILSIiN, 
TII»SiNACESNHA, ILS LNACESNHAX , 
AIAAINEGQNKPE, IAAXNEGQtf KFEI r 
QNKPEIEVTWAKQ, GQNXPEIEVTWAK, 
EIEVTWAKQGRTEr IEVTWAKQGRTER, 
TERLCS QNPPVLK, ERLCSQNPPVLKRr 
PVIiKRHQRBITRT , /X.KRHQREITRTTI1, 
TTLQSDQEEI PYP i QEEIPYPDTISVE, 
IPYPPTISVEtfKK, DTI 3VEMKKEDFP # 
3VEMKKEPFDIYP, VEMKKEDFPI YDE r 
FPI YPEPENQS PR r PIYDEDENQ3FRS r 
RSFQKKTFHYFIA, TRHYFIAAVEKLW, 
YFIAAVEKLWDYG, IAAVERLV/PYC2aS r 
RLWDYGMSSSFHV, LWPYGMS5.3PHVI. r 
M3S5PHVLRNRAQ, SSSPHVLRNRASS, 
RAQSGSVPQFKKV, QSGSVPQFKKWF, 
PQFKKWFQEFTP r FKKWFQEFTDG5 , 
WFQEFTDG5FTQ, VFQEFTPGSFTQP, 
QPIiYRGELNEHLG, PLYRGEUJEHLGIi , 
HEHLGUiGP YI RA, EHLGIiLGPYI FAE , 
LGPYIRAEVEPNI r GPYIRAEVEPNIM, 
RAEVEPNIMVTFR, AEVEPNIMVTFFN r 
NTMVTFFNQASRP, IMVTFRNQASRPY, 
ASRPYSFY3SLIS, SRPYSFYSSLXSY, 
SFYS 3 LI 3 YEEPQ* YSSLISYEEPQRQr 
LISYEEDQRQGABr ISYEEPQRQGAEF f 
KT YEWKVQHHMAP , TYFWKVQHHMAPT r 
HHMA5TKPEFPCK, TKDEFPCKAWAYFr 
WAYFSPVPU3KDV, AYFS PVDLEKDVH r 
PVDLEKDVHSGlil , VDLEKDVH3GLIG, iasKDVHSGLlGPI., 
PVHSGLIGPLI,VC r VHSGLIGPLLVCH, SGLIGPIiI-VCHTNr 
IGPLLVCKTNTLN, GPLLVCHTNTLNP, P LLVCHTNTLN PA , 
NTLNPAHGRQVTVr AHGRCVTVQEFAL, RQVTVQEFALFFT , 



GHLDXjVEGSXiLQG , 
EGSLLQGTEGAIK, 
AI KWNEANRP GKV, 
KVPFLKVATESSAr 
IiRVAT E S S AKT P 3 f 
LLPPLAJWPNHYGT 9 
LWWDNHYCTQlPKr 
TQXPKEEWKSQEK,- 
3QEKS PEKTAFKK/ 
3PEKTAFKKKDTI , 
PTIL5LNACESNH, 
HAIAAINEGQNKP r 
GQNKPEIEVTWAK, 
PEXEVTWVKQGRT T 
VTWAKQGRTERLC, 
PPVIiKRHQREITRr 
REITRTTLQ S PQE , 
EIPYPPTISVEMKr 
ISVEMKKEPFPIYr 
PFPIYDEPENQSP, 
PRSFQKKTRHYFI, 
. HYFI AAVERLWPY f 
. ERLWDYGMSSSPHr 
YGMSSSPHVLRNR f 
HVXRNRAQSGS VP , 
VPQFKK>A^FQEFT r 
KWFQEFTDGS FT r 
G3 FT QPLYRGEIjN , 
LNEHLGLLGPYIRr 
GIiLGPYlBAEVEDr 
YIPAEVEPN1MVT r 
PNIMVTPFNOASR f 
VT FRNQA3 RPYSF* 
YSFY3BLlSYEEPr 
SLISYEEPQRQGA, 
NFVKPNETKTYFW r 
WKVQHHMAPTKPEr 
KWWAYFSPVDIiEKr 
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VTVQEFALFETIF, 

ALFFTIFDETKSW, 

KSWYFTENMERNC r 

ENMERNCFAPCNI, 

PTFKENYRFHAIN, 

HAINGYXMDTLPG , 

YXMDTLPGLVMAQ w ' 

GLVMAQD QRI RWY , 

IRWYLLSMGSNEN, 

LSMG5NENIHSIH, 

IHFSGHVFTVRKK, 

FTVFKSCEEYKMMir 

YKMALYNLYPGVF, 

NLYPGVFETVEML, 

ETVEMLF SKAGIW , 

AGTWRVECLIGEH , 

CIiI GEHLHAGMS T , 

STLFLVYSNKCQT, 

LVYSNXCQTPLGM, 

LGMAS GH I RDFQI , 

RDFQXTASGQYGQ, 

AGMSTIiFLVYSNK, 

FLVYSNKCQTPLG, 

TP LGMA9 GHXRPF, 

IRDFQITASGQYG, 

SGQYGQWAPKIAR, 

PKLARLHYSGSXN, 

NAWSTKEFFSWIK, 

WIKVDLIAPMIIHr 

LLAPMIIHGIKTQ, 

HGIKTQGARQKFS, 

QKF3 SL YX SQFX X r 

LYXSQFIXMYSLD, 

FXIMYSLDGKKWQ, 

KKWQTYRGNSTGT $ 

LMVFFGNVPS SGI, 

GNVPS3GIKHNXF, 

IKHNXFNPFIIAR, 

NPPIIARYTRLHP, 

RYIRLHPTHY3IR/ 



TVQEFALFFTl FD , 

LFFT I FDBTKSWY , 

SWYFTENMBRNCR, 

PCNIQMEDPTFKE, 

ENYRFHAXNGYIM, 

AINGYIMDTLPGL, 

PTLFGLVMAQDQR, 

LVMAQDQRIRWYL, 

RWYLLSMGSNENX, 

GSNENIHSIHF5G, 

HFSGHVFTVRKKE, 

VRKKEEYKMALYN, 

M&LYNLYPGVFET f 

P GVFETVEMLPS K , 

VEMLPSKAGIWRV, 

GI WRVECLI GEHL, 

EHLHAGMS T L F1*V r 

TLFIiVYSNKCQTP f 

YSNKCQTPLGMAS , 

S GHI RD FQITAS G , 

FQITASGQYGQWA, 

STLFLVYSNKCQT, 

LVYSNKCQTPLGM, 

LGMAS GHXRDFQX , 

RDFQI TASGQYGQ, 

GQ Y GQWAF KLARL f 

ARLHY5G5INACTS, 

EPFSWIKVDLIAP, 

IKVDLLAPMIIHG, 

APMI IHGIKTQGA, 

GX KTQGARQKF5 S , 

FSSLYISQFIIKY, 

YISQFIIMYSLPG, 

IIMYSLDGKKWQT , 

QTYRGNSTGTLMV r 

MVFFGNVDSSGIK, 

VDSSGIKHNIFNP, 

KHNIFNPPIIARY, 

PPIIARYXRLHPT, 

I RLHFTHYS I R3T , 

TLRPiEXdZGCPIJIS • 



QEFALFFT I FPET , 

FTIFDETKSWYFT, 

WYFTENMERNCRA, 

CNIQMEDPTFKEN, 

N YRFHAINGYIMD r 

NGYIWDTLFGLVM, 

TIiPGLVMAQDQRX, 

MAQDQRIRWYLLS, 

WYLL SMGSN ENX H r 

ENIHSIHFSGHVF, 

GHVFTVRKKEEYK, 

KEE YKMALYNLYP , 

ALYNLYPGVFETV, 

GVFETVEMLP5KA, 

EMLPSKAGXWRVE, 

WRVECLIGEHLHA, 

HLHAGMSTLFLVY, 

X.FLVYSNKCQTFL, 

QTPLGMASGHIRP, 

GHXRPFQITASGQ, 

EHLHAGMSTLFLV, 

TLFLVY5NKCQTP r 

YSNKCQTPLGMAS, 

SGHIRDFQXTASG, 

FQITASGQYGQWA, 

GQ^VPKIARLHYS, 

LHYSGSINAWSTK, 

FSWIKVDLLAEMI, 

VDLIAFMIIHGIK, 

FMI IHGI KTQGAR, 

IKTQGARQKFSSL, 

SSLYI5QFIIMY3, 

SQFIIMYSLDGKK, 

IMYSLDGKKWQTY r 

GTLMVFFGNVD3S r 

VFFGNVDSSGIKH, 

SGIKHNIFNPPII f 

HNIFNPPIIARYI, 

FX IRRYX rlhpth , 

THYSIR3TLKHEL, 

TjRMEI^-IGCDLNS C . 



FALFFTIFDETKS, 

TI FDETKS WYFTE# 

FTENMERNCRAFC, 

IQMEDFTFKENYR, 

YRFHAINGYIMDT, 

GYXWDTLFGLVMA, 

P GLVMAQ DQRX RW , 

QRIRWYLL5MGSN r 

YLLSMGSNENIHS, 

HSIHFSpHVFTVR, 

HVFTVRKKEEYKMr 

EBYKMALYNLYPGr 

YNIiYPGVFETVEMr 

FETVEMLP S KAGI r 

MLP3KAGXWRVEC r 

ECLIGEHLHAGMS, 

AGMSTLFLVYSNK, 

FLVYSNKCQTPLGr 

TPLGMASGHIRDF, 

IRDFQITASGQYG, 

HLHAGMS TL FLVY , 

LFI.VY5NKCQTPX« r 

STPLGMASGHIRD, 

GHXRPFQXTAS GQ , 

TASGQ YGQWAFKL , 

QWAP KLARLHY5 G , 

GSINAWSTKEPFS r 

5WXKVPLIAFMXX, 

PLLAPMIIHGXKT, 

MIIHGIKTQGARQ, 

GARQKFS 5 LYI SQ r 

5LYISQFIXMYSL, 

QFI IMYS LPGKKW r 

Y3LDGKKWQTYRG f 

TLMVFFGNVD3 S G f 

FFGNVPSBGIKHNr 

GXKHNXFNPPXXAf 

NIFNFPIXJ^RYIR, 

ARYIRLHPTHT3I r 

YSIRSTIiRHEIiMGp 

H2XHGCPL&T3 CSI^ P 
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SMPLGMESKAI3D, 
5 KAI S DAQI T AS S f 
AQITAS 3 YFTNMF , 
TNMFATWSPSKAR r 
PSKARLHLQGRSN, 
NAWRPQVNNPKEW, 
EWLQVD FQKTMKV, 
MKVTGVTTQGVKS , 
QVKSIiIjTSKYVKE, 
9 TSMYVKEFLISSS, 
KEFLI3S5QDGHQ, 
SQDGHQWTLFFQN, 
TLFFQNGKVKVFQ , 
VKVFQGNQD5FTF, 
FWNSIiPPPr.IiTR # 
PLLTBYLRIHFQS, 
HPQSWVHgiAliBM, 
HQIAIiRMEVXGCE , 



MPLGMESKAISDA f . 
KAI SDAQITA5S Y, 
TASSYFTNMFATW, 
NMFATW5F5KAFX, 
ARLHLQGRSNAWRr 
PQVNNPKEWIi^VDf 
IiBVDFQKTMKVTG, 
TGVTTgGVKSLLT r 
* KSU/TSWYVKEFIi, 



LGMESKAX SDAQX r 
AISDAQITA3SYF, 
SSYFTNMFATWSP, 
FAT W 5 P 5 KARLHL , 
LH LQGR5NAWRFQ f 
NNPKEWLgVDFQK # 
VDFQKTMKWGVT , 
VTTQGVKSI,I.TSM r 
SLMSMYVKEFLI, 



SMYVKEFLI SSSQ, MYVKBFLISSSQD r 
EFLX5 S S QDGHQW, FLXSSSQDGHQTCT, 



GHQWTLFFQNGKV, 
LFFQNGKVKVFQG, 
KVTQGNQDS FTPV f 
NSLDPPLLTRYLR, 
TRYLRIHPQSWVH, 
QSWVHQIALPHEV, 
IALBMEVLGCEAQ, 



HQWTLFFQNGKVK, 
NGKVKVFQGNQDS , 
PSETPWNSLDPPr 
SLDP P LLTRYLRI , 
RYLRIHPQSWVHQ, 
SWVHQI ALRKEVL f 
LFMEVLGCEAQEIj r 



GMESKAISDAQIT, 

DAQITAS3YFTNM, 

5 YFTNMEATWS PS, 

ATWSPSKARLHLQ, 

QGRSNAWRPQVNN r 

KEWLQVDFQKTMK* 

KTMKVTGVTTQGV, 

QGVKSIil/PSMXyKr 

LT SMYVKBFLI S3, 

YVKEFLISSSQDG, 

ISSSQDGHQWTLFr 

WTLFFQNGKVKVFr 

GKVKVFQGNQDSF, 

TFWMSIiDPPLLT # 

PFLLTRYXRIHPQ r 

J.RIHPQSWVHQIA, 

WVHQIALBMEVliG, 



20 A further important technical approach for the detection of T-cell epitopes is via 

biological T-cell proliferation assay. For the detection of T-cell epitopes within the FVHI 
molecule a particularly effective method is to test overlapping peptides derived from the 
FVEtt sequence so as to test the entire FVm sequence or alternatively to test a sub-set of 
FVm peptides such as all or some of those listed in TABLE 2. The synthetic peptide* are 
25 tested for their ability to evoke a proliferative response in human T-cell cultured in vitro. 
This type of approach can be conducted using naive human T-cells taken from healthy 
donors. The inventors have established that in the operation of such an assay, a 
stimulation index equal to or greater than 2.0 is a usefiil measure, of induced proliferation. 
The stimulation index is conventionally derived by division of the proliferation score (e.g. 
30 counts per minute of radioactivity if using ^-thymidine incorporation) measured to the 
test peptide by the score measured in cells not contacted with a test peptide. The 
inventors have discovered using this approach a number of FVm derived peptide 
sequences which provide a positive response in such an assay and these are disclosed in 
TABLE 1 below. 
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TABLE 1: 

FVIU peptide sequences able to stimulate human T-cells in vitro. 







ATRRYYL GAVEL SWD 


i 


SWDYMQSDLGELFVD 


13 


FVPARFPPKVPKSFP 


25 


3WYKKTLFVEPTPH 


43 


VEFTPHLFNIAKPRP 


52 


PWMGLLGPT I QAEVY 


67 


LKNMASHEVSLHAVG 


88 


VSYWKA3EGAEYDDQ 


103 


PGGSHTYVWQVLKEN 


130 


ASDPLCLTYSYLSHV 


148 


X LLFAVFDEGK3WH3 


196 


SLPGUGCHRKSVYW 


241 


VYWHV1GMGTTPEVH 


253 


QASLEI3FITFLTAQ 


283 


YIAAEEEDWDYAPIiV 


385 


SYKSQYLNNGPQRIG 


406 


GPQRIGBKYKKVMTl 


415 


PYNIYPHGITDVRPL 


472 


YIWTVTVEDGPTKSD 


511 


KESVDQRGNQIMSDK 


556 


QIMSDKFNVILFSVF 


565 


PAGVELEDPEFQASN 


598 1 


ASNIMHSINGYVFDS 


610 


liQLSVCIjHEVAYWYI 


625 


VAYWYI L S XGAQT D F 


634 


GAQTDFL 5 VFFS GYT 


643 


GCHNSDFBNRGMTAL 


691 


TGDYYEDSYEDISAY 


712 


LLSKNNAIEPF.SFSQ 


728 


MSSSFHVLRNTRAQSG 


817 


NEHIiGLLGPYXKAEV 


859 


AS9AYF5PVPLEKPVH 


940 


CNIQMEDPTFKENYR 


1009 


IGEHLHAGM3TLFLV 


1108 


STJiFLVYSNKCQTPL 


1117 



10 



The invention relates to FVD3 analogues in which substitutions of at least one amino acid 
residue have been made at positions resulting in a substantial reduction in activity of or 
elimination of one or more potential T-cell epitopes from the protein. One or more amino 
acid substitutions at particular points within any of the potential MHC class II ligands 
identified in TABLE 2 may result in a FVm molecule with a reduced immunogenic 
potential when administered as a therapeutic to the human host. 
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It is most preferred to piovide an FVTH molecule in which ammo acid modification (e.g. a 
substitution) is conducted within the most immunogenic regions of the parent molecule. 
The major preferred embodiments of the present invention comprise FVm molecules for 
• which any of the MHC class H ligands of TABLE 2 are altered such as to eliminate 
5 binding or otherwise reduce the numbers of MHC allotypes to which the peptide can bind. 

For the elimination of T-cell epitopes, amino acid substitutions are preferably made at 
appropriate pointB within the peptide sequence predicted to achieve substantial reduction 
or elimination of the activity of the T-cell epitope. In practice an appropriate point will 
10 preferably equate to an amino acid residue binding within one of the pockets provided 
within the MHC class H binding groove. 

It is most preferred to alter binding within the first pocket of the deft at the so-called PI 
or PI anchor position of the peptide. The quality of bmdmg. interaction between the PI 

15 anchor residue of the peptide and the first pocket of the MHC class H binding groove is 
recognized as being a major determinant of overall binding affinity for the whole peptide. 
An appropriate substitution at this position of the peptide will be for a residue less readily 
accommodated within Hie pocket, for example, substitution to a more hydrophffic residue. 
Amino acid residues in the peptide at positions equating to binding within other pocket 

20 regions within the MHC binding cleft are also considered and fall under the scope of the 



25 



30 



It is understood that single amino acid substitutions within a given potential T-cell epitope 
are the most preferred route by which the epitope may be eliminated. Combinations of 
substitution within a single epitope may be contemplated and for example can be 
particularly appropriate where individually defined epitopes are in overlap with each 
other. Moreover, amino acid substitutions either singly within a given epitope or in 
combination within a single epitope may be made at positions not equating to the "pocket 
residues" with respect to the MHC class II binding groove, but at any point within the 
peptide sequence. Substitutions may be made with reference to an homologues structure 
or structural method produced using in silica techniques known in the art and may be 
based on known structural features of the molecule according to this invention. All such 
substitutions fall within the scope of the present invention. 
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Amino acid substitutions other than within the peptides identified above may be 
contemplated particularly when made in combination with substitution^) made within a 
listed peptide. For example a change may be contemplated to restore structure or 
biological activity of the variant molecule. Such compensatory changes and changes to 
5 include deletion or addition of particular amino acid residues from the FVm polypeptide 
resulting in a variant with desired activity and in combination with changes in any of the 
disclosed peptides fell under the scope of the present. 

In as far as this invention relates to modified FVm, compositions containing such 
10 modified FVm proteins or fragments of modified FVIH proteins and related compositions 
should be considered within the scope of the invention. In another aspect, the present 
invention relates to nucleic acids encoding modified FVm entities. In a further aspect the 
present invention relates to methods for therapeutic treatment of humans using the 
modified FVIH proteins, In a further aspect still, the invention relates to methods for 
15 therapeutic treatment using pharmaceutical preparations comprising peptide or derivative 
molecules with sequence identity or part identity with the sequences herein disclosed. 
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1. A protein having the biological activity of human Factor VIE (FVIII) and being 
substantially non-immunogenic or leas immunogenic than any non-modified 
protein having the same biological activity when used in vivo. 

2. A protein of claim 1 wherein said teas of immunogenicity is deduced to a reduced 
number of potential T-cell epitopes. 
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3 . An amino acid sequence which is part of the sequence of an immunogenically 
non-modified human Factor VIE (FVIII) and has a potential MHC class n binding 
activity selected from the following group: 

TRRYYLGAVEI.SW, RRYYI.GAVELSWP, RYYI*GAVEL3WPY r YYLGAVEL3WDYM, 
VELSWMMBSPLG, L S WDYMfiS DLGEIi , . WDYMQSPLGELPV, 
SDLGEIiPVDARFF , GELFVDARFPPFV, LFVSARFPFRVPK, 
PRVPKSFPFNTSV, FKS FPFNT SWYK , KSFFFNTSVVYKK, 
TSWTKKTIjFVBF r S WYKKTIjFVEFT r WYKKTLFVEPTD, 
TLFVEFTDHLFNI , LFVEFTDHLFNIA, VEFTPHLFNIAKP , 
DHLFNIAXPRFPW, HLFNIAKFRPF12JM, FNIAKPRPF^MGL, 
P WMGLXGFT I CAE r MGLLGPTIQAEVY , GXiLGBTlQAEVYD , 
PTIQAEVYDTWI , AEVYDTWITLKN r 
DTWITLKNMASHf TWITLKNMASHP, 
TLKNMA3HPVSLH, KNMASHFV3IJBAV, 



GAVEL3WDYMQ S D , 
D YMQSPLGEIiPVD , 
ARFPPRVFKSFPFr 
FPFNT SWXKKTL, 
KTIiFVBFTDHLFN f 
EFTPHLFNlAKPRr 
P P WMGIiIiGP TI QA r 
XAGPTIQAEVYPT r 
VYOTWITIiKNM?V r 
ITLKNMA3HFVSL, 
HFVSLHAVGV3YW, 
VGVS YWKAB EGAE , 
AEYPDQT SQREKE 9 
GSHTYVWQVLKEN , 
WQVLKENGFMASP r 
DPLCLTY3YXSHV, 
SYLSHVDLVKDIiN, 
KDLNSGljlGALLVr 
GLI GAIiLVCRBG 5 , 
LLVCREGS LAKEK/ 
HKFIIiLFAVFPEG , 
LLFAVFPEGK 5WH , 
N3LMQPRBAASAR, 
PKMHTVNGYVNRS, 



PVSIiKAVGVSTOKr 
VS YWKAS EGAEYD, 
QREKEOTKVFPGG, 
HTXVWgyiiKENGP , 
QVLKENGPMASDP $ 
I*CI.TYS«i5HVDI»# 
3HVPLVKDi-NSGL f 
DliNSGLIGALLVC, 
IGALLVCREGSLA, 
GS LAKEKTQTLHK , 
KFILIiFAVFDEGK, 
FAVFDEGK5WHSE r 
S LMQD RDAASABA, 
HTVNGYVNR5LPG, 



VS LHAVGVS YWKA f 

S YWKAS EGAE YDD, 

DKVFP GG5HT YVW , 

XYVWQVLKENGPM, 

KENGPMASDPLCL r 

LTYSYIi3HVDLVK r 

VPLVKDLNSGIIG, 

IiNSGIilGALLVCR, 

GALLVCREGSIAK, 

QTLHKFI LLFAVF, 

FILLFAVFDEGKSr 

AVFBEGK3WHSET, 

MQPRPAA3ARAWP r 

HGYVNRSliPGliIG, 



R3LPGLIGCHRKS, PGLI GCHRK5VYW , GLIGCHRKSVWH, 
SVYflHVIGMGTTP, VXWHVT GMGTTPE r WHVIGMGTTPEVH, 



EVYDTWTTliKNMr 
WXTLKNMASHPV, 
SHPV3LHAVGVSY, 
HAVGVS YWKAS EG r 
EGAEYDDQT5QRE, 
KVFPGGSHTYWQr 
YVWSVLKENGPMAr 
GPMASPPLCI.TYS, 
YSYliSHVPIiVKDL, 
PLVKPIjNSGLZ GAr 
S GLIGALIjVCREG , 
ALLVCREG 5 LAKE , 
TI*HKFILl*FAVFDr 
I LLFAVFDEGKS W , 
K3W HS ETKN 3 LMQ , 
FAWPKMHTVNGYV r 
GYVNR3 LP GLI GC 9 
fCSVYWKVT GMGTT , 
HVIGHGTTPEVHSr 
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IGMGTTPEVHSIF, GTTPEVHSIFLEG, PEVH3XFLEGHTF r HSIFLEGHTFLVR, 
SIFLEGHTFLVRN, . X FLEGHTFLVRNH r GHTFLVKNHRQAS , HT FLVRNHRQ AS L r 
TFLVFNHRQASLE, FLVBNHRQA5LEX f VRNHRQASLEISP, RQASLEI3PITFL, 
QASLEIS PITFLT r A5LEISPITFLTA, LEISPITFLTAQT, ISPITFLTAQTLL, 
SPIT FLTAQTLLM , . XTFLXAQTLLMDL, TFLTAQTLLMDLG, QTLLMDLGQFLLF, 
TLLMPLGQPIiL FC r LLMDLGQFLLFCH, MDLGgFLLFCHIS, DLGQFLLFCHISS , 
GQFLLFCH 1 3 SHQ 9 QFLLFCHISSHQB, FLLFCHI S SHQHD w LLFCHIS3HQHDG, 
CHI S SHQHDOfEA, S SHQHD GMEAYVK r DGMEAYVKVDSCB r EAYVKVDSCFEEP , 
AYVKVDSCPEEPQ, VKVDSCPEEPQIiR, DSCPEEPQLRMKN, PQLFMKNNEEAED , 
LFMKNNEEAED YD , NEEAEDYDDDLTD, ED YDDRJUTD S EMP , DDDLTDSEMDWRr 
DDLTDSEMDWRF, • 5EMDWRFDDDNS, MDWRFDDDN S F S , DWRFDDDN3P 3 F, 
WRFDDDNSPSFI, VRFDDDNSFSFIQ, DN3BSFIQIRSVA, PSFIQXR5VAKKH, 
SFiglRSVAKKHP, IQXR3VAKKHPKT, RSVAKKHPKTWVH, KTWVHYXAAEEED, 
TWVHY XAAEEEDW , VHYIAAEEEBOTDY, HYIAAE EEDWD YA p EDW D YAP LVXAP V , 
WD YAP LVLAP DD R r APLVLAPDDRSYK, PLVLAPDDR3 YKS , LVLAPDDRSYKSQ, 
VLAPDDRS YKSQY , R3YK3QYLNNGFQ, YKSQYLNNGPQRI, SQYLNNGPQRX GR , 
QYLNNGP QRI GRK y NGPQRI GRKYKKV, QRIGRKYKKVRFM, RKYKKVRFMAYTD, 
KKVRFMAYTDETF, KVRFMAYTDETFK, VRETflAYTDETFCT , REMAYTDETFKTR, 
FMAYTDETFKTRE, MAYTDETFKTREA, YTDET FKTREAI Q , ETFKTREAIQHES, 
FKTREAIQHESGI, TREAIQHESGILG, EAIQHESGXLGPIi r QHES GX LGPLLYG, 
SGILGPXiLYGEVG, GX LGF LLYGEVG D , GPLL YGEVGDTLL r PLIiYGEVGDTLLX f 
LLYGEVGOTLLII , GEVGDTLLXJFKN, DTLLXIFKNQASR, TLIillFKNQASRP, 
IiLXXFKNQA3RPY r LIXFKNQASRFYN, IIFKNQASRPYNI, SRPYNXYFHGITD, 
RPYNIYPHGITDV, YNX YPHGITDVRP , NIYPHGITDVRPL, PHGXTDVRPLYS R f 
HGITDVRPLYSRRr TDVRPLYSRRX«PK r RPLYSRRLPKGVK, PL Y3 RRLP KGVKH , 
RRLPKGVKHIjKDF, KGVKHLKD FF X LP r KHLKDFPI LPGEX , LKDFPILPGEIFK r 
KDFPILFGEXFKYr FPXLPGEXFKYKW, PILPGEXFKYKWT?, GEI FKYKWTV7VE , 
EIFKYKTOTVTVED, FKYKWTVTVEDGP, YKWTVTVEDGPTK f WTVTVEDGFTK3D, 
VTVEDGPTKSDPRr GPTK3DPRCLTRY, SDPRCLTRYYS3F, RCLTRYYS5FVNM, 
TRYY5 3 FVNMERD , RYYS S FVNMERDL , SSFVNMERDIASG r S FVNMERDLA3 GL , 
VNMERDLA5GLIG, NMERPIASGLIGP, RDLAS GLX GPLLI $ PIASGLXGPLIiIC, 
LA5GLIGPLLXCY, 3GLIGPLLlCYKE r GLIGPLLICYKES r GPLLICYKESVDQ, 
PLLICYKE3VDQR, LLXCYKESVDQRG, I CYKESVDQRGNQ , CYKESVDQRGNQX r 
KESVDQRGNQIMS, ESVDQRGNQIMSD, NttXMSDKBNVILF, QIMSDKRNVXLF5 f 
FNVILFSVFDENR, NVILF3VFDENRS, VXLF3VFDENRSW r ILF5VFDENRSWY r 
LFSVFDENRSWYLr F3VFDENRS WYLT r SVFDENRS WYLTE # RSWYLTEMXQRFL , 
SWYIiTENXQRFLP, WYLTENIQRFLPN , ENIQRFLPNPAGV r QRFLPNPAGVQLE , 
RFLPNPAGV^IiEDp AGVOLMPEFQAS , GVQLEDP EFQASN $ VQLEDPEFSASNI r 
QLEDPEFQASNIMp PBFQASWIMH3IN, SWIMKSXNGYVPD, NIMHSINGYVFDS f 
H5IWGYVFDSLQ1,, INGYVFDSLQLSV, NGYVFD S JjQLSVC r GYVFD 5 LQL 3 VCL , 
Y^TFD S XiOL SVCLH <> VFDSLOLSVCLHS* DSLQLSVCLHEV.^ VCLHEV^ 7 ? 
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AYWYILSIGAQTD, 



YIIiSXGAQTPFLS, 
TDFLSVFFSGYTF, 



10 



15 



20 



YWYILSIGAQTPF, WYl LSI GAQTPFL r 
ILSIGAQTPFLSV, Ii3IGAQTPFI*SVF r IGAQTPFLSVFFS, 
PFLSVFF3GYTFK, LSVFFS GYTFKHK , SVFFSGYTFKHKM, VFFSGYTFKHKMV, 
FSGYTFKHKMVYE, 5GYTFKHKMVYEP, YTFKHKMVYEPTL , HKMVYEDTLTLFP, 
KMVYEPTLTLFPF, MVYEPTIiTL FPFS , DTLTLFPFSGETV, LTI.FPF3GETVFM, 
TLFPF3GETVFMS r FPFSGETVEWSME, SGETVFKSMENFG, ETVFMBMENFGIiW r 
TVFM3MENPGI.WI, VEWSMENBGLWIL r MSMENPGLWILGC, PGLWILGCHNSPF, 
GXiWILGCHNSDFR, IiWILGCHNSPFFN, WII.GCHNSPFFNR, 
CHNSDFRNRGMTA, SPFBNRGMTMUKr RGMTALLKVSSCD , 
ALIiKVSS CPKNTG , LKV5SCDKNTGPY, GPYYEPSYEPI5A, 
EPSYEPISAYLIiS f PSYEPI5AYIi3K r EPISAYLLSKNNA, 
ISAYUaSKNNAIE, SAYLL3KNNAIEP, AYIO.SICNNAIEPR, 
SKNNAIEFRSFSQ, NAIEPR3FSQNSR, RSFSQNSRHESTRr 
TTIPENDIEKTDP. NPXEKTPFWFJVHR, TPPWFAHRTPMFK r 
PWFAHRTPMPKIQ, TFMFK1QNVSS3P, PKXQNVSSSPWiM, 
NVSSSPMtflLLRQ, SPLlMfcliRBSPTP, PLIMLLRQSFTPH, 
liMLLRQ 3 PT PHGL f MLLRSSPTPHGLS, HGLSL5 PLQEAKY, 
IiSliSPLQEAKYET r S DliQEAKYETFS D , 
P8PGA1PSNNSLS , SPGAIPSNN3L9E, 
SEMTHFRPQIjHHS , THFRPQLBHSGBM, 
GPMVFTPESGLQL f PMVFTPESGLQLR, 



GCHJISPFFNRGMT, 
TALIiKVSSCDKNT f 
PYJfEPSYEPISAY, 
D 1 3 AYLL S KNNAI , 
YLMKNNAIEFR3, 
KQFNATTIPENPIr 
DPWFAHRTFMFKI, 
QNySSSDLLMLIiRr 
L IiMLLRQ 3 PT PKG r 



XjQIiRLNEKLGTTA r IiRLNEKLGTTAAT f 
KLGTTAKTELKKIJ , TAATEIiKKLDFKV, 

KKLPFKV3STSNN, KLPFKVSSTSNNI^ LPFKVSSTSNNIiI/ FFVS 3T SNNLI ST # 



GLSLSPIiQEAKYE, 

AKYETF3DDPSPG, ETFSPDP3FGAID, 

GAIDSNNSLSEMT , NSLSEMTHFRPQIi, 

PQLHH S GPMVFT P f HSGPMVFTPESGi, 

MVFTFESGLQLRLr SGLQLRLNEKLGT r 

RLNEKZiGTTAATEr EKLGTTAATEI»KK , 

TELKKLPFKV55T, ELKKtiDFKVS S T S , 
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TSNHLISTIPSPN, 
SDNLAAGTPNTS 3 , 
SSLGPPSMFVHYP, 
- VHYP 3QI*PTT I»FG , 
TLFGKK3SPLTBS , 
3EENNPSKLLE3G, 
3 GLHN 3 QE5 SWGK f 
5WGKNVSSTESGR f 
FKGKRAHGPAIO-T , 
ALLTKDNALFKVS r 
FKVSI3IiI»KTNKT r 
ISLLKTNKTSNN5 , 
NROTHIPGPSLM, 
P3LLJENSPSVWQ f 
PSVWQNILESPTE, 



NNIiISTlPSPNIAr 
PUIAAGTPNT3 SL , 
PSMPVHYP3QLDT , 
BYDSOliPTTLFGKr 
3PI*TESGGPL3LS r 
ND3KLLESGLMNS , 
GLMN 3 QE S 3WGKN , 
KNVSSTESGRLFK, 
AHGPALLT KDNAL r 
PNALFKV51 3LLK f 
KV3I3IiLKTNKT3 r 
5LLKTNKT3NNSA, 
TBIPGFSI.LIENS, 
SKLIENSPSVWQN, 
SVOTQNILESDTEFr 



NLXSTlPSPNIAAr 
IiAAGTPKXSSLGP , 
MPVHYPSQLPTTLr 
3QLPTTLFGKKS S , 



3TIPSPNIAACTP, 
PNT5SLGPPSMPV, 
PVHYP3QI»DTTLF * 
TTLFGKKS SPI/PE , 



GPLSLSEENNPSKr IjSLSBENNPSKI»Ii# 

SKlXESGLMMSQEr KLLES GIiMMS QES , 

:lmnsqesswgknv, SSWGKNVSSTESG, 

GRLFKGKRAHGPA, RXiFKGKPAHGFAL P 



HGPALLTKPNALF, 
NALFKVS 1 3LliKT , 
V3I31*LKTNKTSN f 
IiLKTNKT 3NN SAT r 
DGPSLLIENSPSV, 

QNILESP^EFKKV^ 



PALIiTKDNAIiFKV, 
ALFKVSISLLKTN , 
SISLLKTOKTSNN, 
KT SNW SATWRivTH , 
GP3I*LlENSP3VW r 
IEN3FSWQNILE r 
NIIiESPTEFKKVT , 



40 



DTEFKKVTPLIHD, TEFKKVTPLIHPR, FKKVTPLIHPPWL, KKVTPLIHDKMLM, 
VTPLIHPFM1MDK, TPLIHPRMLMPKN, PLIHDPMLMPKNA, I HPPMLMPKNAT A r 
HPRM1MPKNATAL, DRMLMPKNATALR, pMIMPKNATALRl* r MLMPKNADALRI^N f 
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DKNATAUtLNHMS r 
NHM5KKTTS5KNM, 
KNMEMVQQKKEGP , 
GPIPPDAQNFDMS, 
MSFFKMLFL PES A r 
KMLFLPESARWIQ, 
ARWIQRTHGKN3L, 
PKCLVSLGFEKSV, 
V5LGEEKSVEGCN, 
SVEGQNFLSEKNK r 
NKWVGKGEFTKP , 
GEETKPVGLKEMV, 
LKEMVFPSSRNLFr 
SSPNIiFLTNLPNLr 
LFLTNLDNLHENN, 
LDNLHENNTHNQE, 
QEEIEKKETLIQE, 
ETLXQENWLFQI , 
NWLPQIHTVTGT, 
IHTVTGTKNFMKN, 
FMKNLFLLSTRQN, 
LFLLSTRQNVEG3, 
EGSYDGAYAFVLQ, 
YAPVLQD FRS LNP r 
QDFRSLNDSTNRTr 
AHFSKKGEEENl.Br 
EGLGNQTKQIVEKr 
EKYACTTRI 5 PNT , 
TSQQNFVTQRSKR, 
QR3 KRALKQFRLP r 
FRLPLEETEIiEKR, 
TELEKRIIVDDT3 , 
IIVDPTSTgWSKN, 
KNMKHLTPSTLTQ, 
I/TQXPYNEKEKGA, 
EKEKGAITQSPLS , 
PCLTRSHSIPQAN, 
SPLPIAKVSSFFS, 
AKVS3FPSIRPIY, 
PSIRPIYI/TKVLE, 



26 

NATAL RLNHMSNK f 
KNATALRLNHMSN, 
MEMVQQKKEGPIP, 
FDAQNPDMSFFKM, 
SFFKMLFLPESAR, 
MLFLPESARWICR, 
RJff I QRTHGKN S LN r 
KBIiV5iGPEKSVE f 
IiGPEKSVEGQNFIir 
GQNFLSEKNKVWr 
KVWGKGEFTKDV, 
KPVGLKEMVFP3S , 
3KEMVFP3 3RNLFL r 
SRN1FLTNLDNLH r 
LTNTiDNLHENNTH, 
DNXHENNTHNQEK, 
EEIEKKETLIQEN , 
TLIQENWLFQIH, 
WI^PQIHTVTGTK, 
HTVTGTKNFMKNL, 
MKNIiFLliSTRQNV, 
FLLSTRQtfVEGSY, 
G3 YDGAYAFVLQD , 
APVXiQDFRSLNTDS , 
DFRSLNPSTNRTK, 
EENIiEGLGNQTKQ, 
LGNQT KQI VEKYA, 
TTRISFNTSQQNF, 
QQNFVTQRSKRAL, 
RALKQFRliPLEETr 
LPLEETELEKRII r 
EKRIIVPPT5TQW, 
VPPTSTQW3KNMK, 
KHLTPSTLTQIDY, 
TQ I DYNEKEKGAI , 
GAITQ3 PLSDCLT , 
SHSIPQANRSPLP r 
FLPIAKVSSFPSI, 
VSSFPSIRPIYLT, 
S IRPI YIiTRVLFQ t 
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TALRLNHMSNKTT 9 

ALRLNHMSNKTTS r 

EMVQQKKEGPIPP, 

NPDMS FFKMLFLP , 

FFKMLFLPESARW, 

LFXiFESARWXQRT, 

ICRTHGKN5LNSG, 

QLVSLGPEKSVEG, 

GPEKSVEGQNFI»S r 

QWFLSEKNKVVVG, 

WVGKGE FT KDVG , 

VGLKBMVFP3SRN, 

EMVFPSSRNLFLT, 

BNLFLTNLDNLHE , 

TNLDNLHENNTHN , 

EKKIQEEXEKKET , 

I EKKETLIQENW, 

I QENWXiPQIHTV, ' 

LPQIHTVTGTKNF, 

KNEMKNI1FI1I1STR, 

KNLFLLSTRQNVEr 

RQNVEGSYPGAYA, 

DGAYAPVLQDFR3 r 

PVLQPFR3LNPST r 

FRSLNPSTNRTKK, 

ENLEGLGNQTKQI r 

KQI VEKYACTTRI r 

TRI 5 PNT3QQNFVV 

QNFVTQR3KRADK r 

KQFRLP LEETEIjE , 

P LEETELEKRZ Z V r 

KRIIVPPTSTQWS, 

TQW5KNMKHLTPS, 

PSTLTQIDYNEKE r 

QIDYNEKEKGAIT r 

SPLSDC1TRSHSI, 

HSIFQANRSPLFI, 

L22AKVS55TSIR, 

SSFP3IRPIYLTR, 

RPXYLTRVLFQDN, 



LRLNHMSNKTTSS , 
S KNMEMVQQKKEG , 
EGPIPPPAQNPPM, 
PDMS FFKMLFIiPE , 
FKMLFLPESARWI, 
5ARWIQRTHGKNS , 
NSLN3GQGPSPKQ, 
IiVS LGP EKSVEGQ , 
KSVEGQNFIiSEKN, 
NFIiSEKNIfWVGK, 
KGE FTKPVGLKEM/ 
GLKEMVFPSSRNL, 
MVFPS SRNLFLTN f 
NLFLTNLPNLHEN, 
NLPNLHENNTHNQ w 
KKIQEEIEKKETIi, 
•KKETLIQENWI.F, 
ENWLPQIHTVTG , 
PQIHTVTGTKNEM^ 
NFMKNLFLIiSTRQ , 
NtiFLLSTRQNVEG r 
QNVEG3YPGAYAF r 
GAYAFVLQDFRSL, 
LQDFRSLNPSTNR, 
R5LNDSTNRTKKH, 
LEGLGNpTKQIVE r 
Q I VEKYACTTRI 3 , 
NTSQQNFVTQRSK r 
NFVTQRS KFAIiKQ , 
QFRLFLEETELEK r 
IiEETEIjEKRI I VP r 
RIXVDDTSTQWSKr 
3KNMKHLTPSTIiT r 
STLTQTPYNEKEKr 
IDYNEKEKGAlTQr 
3DGLTRSH3IPQA, 
RSPLPIAKV3SFP y 
S S FPSI RPI p 
FFSIRPIYI,TRVI. r 
FI YLTRVIiFgPNS , 
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SHLPAASYRKKPS, 
OTS GVQES BHFLQ r 
SHFZiQGAKKNNLS f 
LSLAILTLEMTGD, 
TLEBCTGDQREVGS , 
REVGSLGTSATNS , 
NSVTYKKVEKTVLr 
NTVI,PKPDLPKTS, 
VBLIj PKVHXYQKD , 
VHIYQKDIiFPTET, 
PGHLDLVEGSLX.Q/ 
VEGSLLQGTEGAI r 
GAI KWNEftNRPGK, 
GKVFFLRVATESS, 
FIiRVATES SAKTP , 
KliLDPIJWDNH YG , 
PIAWPNHYGTQIP, 
GTQIPKEEWKSQE, 
KSQEKSPEKTAFK, 
KS PEKTAFKKKDT , 
AFSOOCPTIIiSiafA, 
IjS LNACE3NHAIA, 
AAINEGQNKPEIE f 
QNKPEIEVTWAKQr 
EVTWAKQGKTERL, 
NPPVLKRHQREIT , 
KRHQREITRTTL£, 
BEX PYDDTISVEM, 
TISVBWKKEDFDIr 
EDFPI YDEDENQS r 
YPEDENQS PRS FQ r 
RHYFIAAVERLWD, 
JVAVERLWD YGMS S , 
WDYGMS 5 5 PHVLR , 
FHVLFNRAQ3GSV, 
GSVPQFKKWFQE, 
KKWFQEFTDGS F # 
QEFTPGSFTQPLY, 
GELNEHIiGLLGPY r 
LGLXiGPYTRAEVE r 
FYIRAEVEPNIMV, 
EDNIMVTFRNQAS , 



AASYRKKDSGVQE, 
PS GVQES SHFLQG, 
HFLQGAKKNNLSL, 
LAXXiTIiEMTGDQR, 
LEMTGDQREVGSL, 
VGSLGTSATN5VT , 
SVTYKKVENTVLPr 
PDLPKTSGKVELL, 
ELLFKVHIYQKPL, 
HIYQKDLFPTETS, 
GHIDLVEGSLLQG, 
EG5LLQGTEGA1K, 
AIKWNEANRPGKV, 
KVPFIiRVATESSA, 
LKVATES SAKTP S , 
LLDPLAWDNHYGT r 
LWDNHYGTQIPKr 
TQIPKEEWKSQEK, 
SQBKSPEKTAFKK, 
SPEKTAFKKKDTI, 
DTILBLNACESNHr 
HAIAAXNEGQNKPr 
GQNKPEIEVTWAKr 
PEIEVTWAKQGRT r 
VTWAKQGRTEKLC , 
FPVLKRHQREITR, 
RBITRTTLQ3PQE, 
El DYPDTI SVEMK # 
I3VEMKKBDFPIY, 
DFPXYDEPENQ3P , 
PRSFQKKTRHYFI, 
HYFIAAVERiWDY, 
ERliWDYGMSSSPH, 

YGMSSSPHViRNRr 
HVLFNRAQ3G3VP, 
VPQFKKWFQEFT r 
KWFQEFTDGSFT*. 
GSFTQPLYRGELN , 
LNEHLGLLGPYIR, 
GUaGP YXRAEVEP , 
YXRAEVEPNXMVT , 
PNIMVTFRNQASR, 



A3YRKKDSGVQES , 
S GVQES 3HFLQGA, 
WNLSLAILTLE!OT f 
AILTLEMTGDQRE, 
T GPQREVGSIiGTS , 
GSIiGTSATNSVTY, 
VTYKKVENTVIiPK, 
SGKVELLPKVHIY, 
IiPKVHI YQKPLFP , 
KDLFPTETSNGSP, 
LDLVEGSLLQGTE f 
GSLIiQGTEGAIKW, 
IKVmEANRPGKVF, 
VPFLRVATESSAK, 
VATESSAKTPSKL, 
IiD PLAWPNHYGT2 , 
PNHYGTQI PKEEW, 



KEEWKSQEKSPEK, 
KTAFKKKPT I LSI* r 
KTAFKKKPTILSIr 
TILSLUACESNHA, 
AIAAINEGQNKPE, 
QNKPEIEVTWAKQ r 
EIEVTWAKQGRTE, 
TERLC3QNPPVLK, 
FVIiKBHQREXTRT , 
TTLQSDQEEIDYPr 
IDYDDTISVEMKK, 
3VEMKKEPFPXYE , 
FPIYDEPENQSPRr 
RS FQKKTRHYFIAr 
YFIAAVERLWPYG, 
RLWPYGMS3SPHVV 



KKPSGVQESSHFL/ 
VQESSHFLQGAKK, 
NI,3LAILTLEMXG, 
LTLEStfTGDQREVG , 
QREVGSLGT SATN r 
KNNLSIAXLTLEM, 
KKVENTVLPKPDlir 
GKVELLPKVHIYQ, 
PKVHI YQKPLFPT r 
DLFPTETSNGSPGr , 
PL»VEG3LLQGTEG r 
SLIiQGTEGAIKWN „ 
RPGKVP FLRVAT E $ 
PFLRVATES S AKT , 
SKLLDPLAWPNHY, 
DPL«WPNHYGTQI r 
' NHYGTQIPKEEWK r 
EEWK3 QEKS F EKT r 
QEKS PEKTAFKKK, 
TAFKKKDTXLSXjN, 
XLSLNACESKKAXr 
XAAXNEGQNKPEX r 
GQNKPEXEVTWAK, 
IEVTWAKQGRTERf 
ERLCS QNP PVLKRr 
LKRHQREITRTT L , 
QEEXPYPPTX SVE r 
DTI SVEMKKEPFP r 
VEMKKEDFPXYPE r 
PIYPBDENgSPRS r 
TRHYFIAAVERLW, 

iaaveri*wpygms r 

I»WPY<ai3SSPHVX. f 



MSS3PHVLBNPAQ, 
RAQ3 G SVP Q FKKV r 
PQFKKWFSEFTP f 
VVFQEFTDGS FTQ 9 
QPLYRGELNEHLG , 
NEHLGLIiGPYIRA, 
IiGPYIRAEVEDNI, 
RAEVEPNIMVTFRr 
NIKVTFPNOASRPr 



S3SPHVURNRAQS, 
QSGSVPQFKKWF r 
FKK>ATFQEETPGS , 
VFQEPT PG3 FTQP , 
PXiYRGELNEHLGL P 
EHXiGLIjGPYXFAE,. 
GPYXRAEVEPNIMr 
AEVEDNIMVT FRN r 
lMVTFRNQASRPY r 
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MVTFRNQASRPYS, 
RPYSFYSSLISYE, 
SSLISYEEDQRQG, 
KNFVKPNETKT YF , 
YFWKVQHHMAPTK, 
DEFDCKAMAYFSD, 
SDVDLEKDVHSGL , 
KDVHSGLIGPLLV, 
GLIGPLLVCHTNT, 
LLVCHTNTLNPAH , 
VTVQEFALFFTIF, 
ALFFTIFDETKSW, 
KSWYFTENMERNC, 
ENMERNCRAPCNI f 
PT FKEN YRFHAIN , 
HAINGYIMDTLPG, 
YIMDTIi PGLVMAQ , 
GLVMAQDQRI RWY , 
XRWYLLSMGSNEN, 
LSMGSNENIHSIH, 
IHFSGHVFTVRKK, 
FTVRKKEEYKMAL, 
YKMALYNLYPGVF, 
NLYPGVFETVEML, 
ETVEMLP S KAGXW , 
AGIWRVECLIGEH, 
CIiI GEHLHAGMS T , 
STLFLVYSNKCQT, 
LVYSNKCQTPLGM, 
LGMASGHIRDFQI, 
RDFQXTASGQYGQ, 
AGMSTLFLVYSNK, 
FLVYSNKCQTPLG, 
« TPLGMASGHIRDF, 
IRDFQITASGQYG, 
SGQYGQWAPKIAR, 
PKLARIiHYSGSIN, 
NAWSTKEPFSWIK, 
WIKVDLLAPMIIH, 
LLAPMIIHGIKTQ, 



28 

VTFRNQASRPYSF, 

YSFYSSLISYEED, 

SL IS YEEDQRQGA, 

NFVKPNETKTYFW, 

WKVQHHMAPTKDE , 

KAWAYFSDVDLEK, 

DVDLEKDVHSGIiI, 

DVHSGLXGPLLVC, 

I GP LLVCHTNTLN f 

NTLN PAHGRQVTV, 

TVQEFALFFTI FD, 

LFFTX FDBTKSW Y " 

SWYFTENMERNCR, 

P CNI QMEDPTFKE, 

ENYRFHAINGYIM, 

AINGYIMDTLPGL, 

DTLP GLVMAQDQR, 

LVMAQDQRIRWYL, 

RWYLLSMGSNENI, 

GSNENIHSIHFSG, 

HFS GHVFTVRKKE , 

VRKKEE YKMAL YN f 

MALYNL YPGVFET , 

PGVFETVEMLPSK, 

VEMLPSKAGIWRV, 

GIWRVECLIGEHL, 

EHLHAGMSTLFLV, 

TLFLVYSNKCQTP, 

YSNKCQTPIiGMAS, 

SGHXRDFQITASG, 

FQXTASGQYGQWA, 

STLFLVYSNKCQT, 

LVYSNKCQTPLGM, 

LGMASGHIRDFQI , 

RDFQXTASGQYGQ, 

GQ YGQWAPKLARL , 

ARLHYSGSINAWS , 

EPFSSJIKVDLLAP, 

IKVDLIAPMIIKGr 

APMIIHGIKTQGA, 
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ASRPYSFYSSLIS, 
SFYSSLISYEEDQ, 
LX 3 YEEDQRQGAE f 
KTYFWKVQHHMAP, 
HHMAPTKDEFDCK, 
WAYFS DVDLEKDV , 
VDXiEKDVHSGLI G, 
VHS GLI GPLLVCH , 
GPLLVCHTNTLNP f 
AHGRQVTVQEFAL f 
QEFALFFT I FDET , 
FTIFDETKSWYFT, 
WYFTENMERNCRA, 
CNX QMEDPT FKEN , 
NYRFHAINGYIMD, 
NGYXMDTLPGLVM, 
TLPGLVMfrQDQRI,' 
MAQDQRXRWYXtliS , 
WYLLSMGSNENIH, 
ENIHSIHFSGHVF, 
GHVFTVRKKEEYK , 
KEEYKMALYNLYP, 
ALYNLYPGVFETV, 
GVFETVEMLPS KA, 
EMLPSKAGIWRVE, 
WRVECLIGEHLHA, 
HLHAGMSTLFLVY, 
LFLVYSNKCQT PL t 
QTPLGMASGHIRD, 
GHIRDFQIIASGQ, 
EHLHAGM5 TL FLV, 
TL FL VYSNKCQT P , 
YSNKCQTPLGMAS , 
SGHIRPFQITASG r 
FQITASGQYGQWA, 
GQVZAPKLARLHYS , 
LHYSGSINAWSTK, 
FS WIKVDLLABMI * 
VDLLAPMI I HGI K r 
PMI IHGI ICTQGAR, 



SRPYSFYSSLISY, 
i 

YS S LX S YEEDQRQ , 
X 5 YE EDQRQGAE P , 
TYFWKVQHHMAPT , 
TKDEFDCKAWAYF, 
AYFSDVDLEKDVH , 
LEKDVHSGLIGPL, 
S GLX GPLLVCHTN f 
PLLVCHTNTLNPA, 
RQVTVQEFALFFT , 
FALFFTIFDETKS, 
TIFDETKSWYFTE^ 
FTENMERNCRAPC , 
IQMEDPTFKENYR,. 
YRFHAINGYXMDT f 
GYIMDTLPGLVMA, 
. PGLVMAQDQRIKW, 
QRXKWYLLSMGSN, 
YLLSMG5NENXHS , 
HSIHFSGHVFTVR, 
HVFTVRKKEE YKM f 
EEYKMALYNLYPG, 
YNLYPGVFET VEM , 
FETVEMLPSKAGI r 
MLPSKAGIWRVEC r 
ECLXGEHLHAGMS, 
AGMSTLFLVY SNK , 
FLVYSNKCQT PLG , 
TPLGWASGHIRDFr 
X RDFQITAS GQ YG f 
HLHAGMSTLFLVY , 
LFLVYSNKCQTPL, 
QTPLGMASGHIRD r 
GHXRDFQXTA5GQ, 
TASGQYGQWAPKL, 
QWAPKLARLHY3G, 
GSINAWSTKEPFS , 
SWXKVDLIAPMII^ 
DLLAPMI I HGX KT , 
MI IHGIKTQGARQ^ 
Gi»ROIIj- S S LYX SQ f 
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LYISQFIIMYSLD, 

FIIMYSLDGKKWQ, 

KKWQT YRGN S TGT , 

IiMVFFGNVDS S GI , 

GNVDSSGIKHNIF, 

IKHNIFNPPIIAR, 

NPPXIARYIRLHP, 

RYXRLHPTHYSIR, 

STLRMELMGCDLN, 

ELMGCDLN S CSMP , 

SMPLGMESKAISJD, 

SKAISDAQITASS, 

AQITASSYFTNMF, 

TNMFATWSPSKAR, 

P S KARIiHLQGRSN , 

NACTRPQVNNPKEW, 

EWLQVDFQKTMKV, 

MKVTGVTTQGVKS, 

GVKS LLTSMYVKB , 

TSMYVKEFLISSS, 

KEFLXSSSQDGHQ, 

SQDGHQWTLFFQN, 

TLFFQNGKVKVFQ f 

VKVFQGNQDSFTP , 

PWNSLDPPLLTR, 

PIiLTRYLRIHPQS , 

HPQSWVHQIALRM, 

HQI ALPMEVLGCE , 
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YI SQFI IMYSLDG, SQFI IMYSLDGKK, 

I IMYS LD GKKWQT , IMYSLDGKKWQTY, 

QTYRGNSTGTLMV, GTLMVFFGNVDSS, 

MVFFGNVDSSGIK, VFFGNVDSSGIKH, 

VDSSGIKHNIFNP , SGIKHNI FNPPII , 

KHNXFNPPIIARY, HNIFNPPIIARYI, 

PPIIARYIRLHPT/ P I IARYl RIiHPTH , 

X RLHPTHY5 1 R5T , THYS IRS TLRMEL , 

TLRMELMGCDLNS , LRMELMGCDLN3C , 

LMGCDLNSCSMPL, CDLNSCSMPLGME , 

MPLGMESKAISDA, LJ3MES KAI S DAQI , 

KAI SDAQITAS S Y f AlSDAQITASSYF, 

TAS S YFTNMFATW, SSYFTNMFATWSP, 

NMFATWS P S KARL , FATWSFSKARLHIi, 

ARLHLQGRSNAWR, LHLQGRSNAWRPQ, 

PQVNNPKEWLQVD, NNPKEWLQVDFQK, 

LQVDFQKTMKVTG , VDFQKTMKVTGVT/ 

TGVTTQGVKSLLT , WTQGVKSLLTSlk, 

KSLLTSMYVKEFL, SLLTSMYVKEFLI r 

SMYVKEFLXSSSQ, MYVKEFLI S S SQD , 

EFLIS5SQDGHQW, FLI 33 SQDGHQWT , 

GHQWTIiFFQNGKV , HQWTLFFQNGKVK , 

LFFQNGKVKVFQG, NGKVKVFQGNQDS , 

KVFQGNQDSFTPV, DSFTPWNSLDPP , 

NSLDPPLLTRYLR, SLDPPLLTRYLRI , 

TRYLRIHPQSWVH, RYLRIHPQSWVHQ, 

QSWVHQIALRMEV, SWVHQIALRMEVI,, 

XALRMEVLGCEAQ, LEMEVLGCEAQDL 



QFIIMYSLDGKKW, 
YSLDGKKWQT YRG r 
TLMVFFGNVDSSG, 
FFGNVDSSGIKHN, 
GXKHNIFNPPIXA, 
NI FNPPI IARYXR, 
ARYIRLHPTHYSI , 
YS I RSTIiRMELMG , 
MELMGCDLNSCSM, 
CSMFLGMES KAX S , 
GMESKAJSDAQIT, 
DAQITASSYFTNM, 
S YFTNMFATWS PS r 
ATW3P 5 KARLHLQ f 
QGRSNAWRPQVNN, 

t KEWLQVDFQKTMK, 
KTMKVTGVTTQGV, 
QGVKSIiIiTSMYVK f 
IjT SMYVKE FL I S S , 
YVKEFX.XSSSQDG, 

' 1 3 S SQDGHQWT LF, 
WTLFFQNGKVKVF, 
GKVKVFQGNQDS F , 
TPWNSLDPPLLT P 
P P IiIiTRYLRXHPQ , 
LRXHPQSWVHQIA, 
WVHQIALRMEVLG, 
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4. A pharmaceutical composition comprising a protein as defined in claim 1 or 2. 



5. A method for manufacturing a protein of claim 1 or 2 comprising the following 
steps: 

(i) determining the amino acid sequence of the polypeptide or part thereof. 
35 (ii) identifying one or more potential T cell epitopes within tile amino acid 

sequence of the protein by any method including determination of the binding of 
the peptides to MHC molecules using in vitro or in sittco techniques or biological 
assays; 

(iii) designing new sequence variants with one or more amino acids within the 
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identified potential T ceil epitopes modified in such a way to substantially reduce 
or eliminate the activity of the T cell epitope as determined by the binding of the 
peptides to MHC molecules using in vitro or in silico techniques or biological 
assays, said sequence variants are created in such away to avoid creation of new 
5 potential T cell epitopes by the sequence variations unless such new potential T 

cell epitopes are, in turn, modified in such a way to substantially reduce or 
eliminate the activity of the T cell epitope. 

(iv) constructing Buch sequence variants by recombinant DNA techniques and 
testing said variants in order to identify one or more variants with desirable 
10 properties. 
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Abstract; 

The present invention relates to polypeptides to be administered especially to humans and 
in particular for therapeutic use. The polypeptides are modified polypeptides whereby the 
modification results in a reduced propensity for the polypeptide to elicit an immune 
response upon administration to the human subject. The invention in particular relates to 
the modification of human Factor VTH (FVIH) to result in FVIH proteins that are 
substantially non-ipimunogenic or less immunogenic than any non-modified counterpart 
when used in vivo. 
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